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INTRODUCTION 


Reports  50S  and  50G  comprise  the  second  set  of  reports  for  the 
77-78  program  year.  Participants  in  tests  which  involve  strength 
properties  of  paper  will  receive  only  the  S report;  those  in 
tests  which  measure  other  properties  will  receive  only  the  G 
report . 


Please  note  that  some  changes  have  been  made  in  the  computer- 
generated plots.  These  changes  should  aid  participants  in 
familiarizing  themselves  with  the  International  System  of 
Units  (SI)  as  it  applies  to  TAPPI  test  methods.  Wherever 
possible,  Grand  Means  in  SI  units  have  been  added  at  the  top 
of  the  plots,  and  scales  in  SI  units  have  been  added  to  the 
axes  allowing  the  reader  to  compare  means  and  variability 
in  common  units  and  SI  units  for  the  same  data.  On  all  plots, 
sample  codes  and  unit  of  test  have  been  shifted  to  new  positions. 


Notes  and  comments  for  individual  laboratories  and  "Best  Values" 
applicable  to  a particular  method  are  given  following  Table  1 
for  each  method.  See  page  4 of  this  report  for  an  explanation 
of  "Best  Values."  Please  do  not  confuse  these  best  values  with 
provisional  values  included  with  the  samples  to  detect  serious 
discrepancies  at  the  time  of  test.  NBS  results,  identified  as 
L502  in  the  optical  tests  are  included  in  some  of  the  tables. 

If  there  are  any  questions  on  the  notes,  the  analyses,  or  the 
reports  in  general,  contact  Edwin  B.  Randall,  Robert  G.  Powell, 
or  Jeffrey  Horlick  on  301/921-2946. 


Edwin  B.  Randall,  Jr.,  Administrator 
TAPPI  Collaborative  Reference  Program 
Laboratory  Evaluation  Technology  Section 


February  10,  1978 


TAPPI-NBS  COLLABORATIVE  REFERENCE  PROGRAM 


BACKGROUND  AND  PURPOSE 

In  1969,  the  National  Bureau  of  Standards  and  the  Technical  Association  of  -the  Pulp  and 
Paper  Industry  established  a collaborative  reference  program  to  provide  a participating 
laboratory  with  a means  to  check  periodically  the  level  and  uniformity  of  its  testing  in 
comparison  with  that  of  other  laboratories. 

The  interchange  of  paper  and  board  products  and  of  the  raw  materials  for  these  products 
requires  agreement  among  raw  material  suppliers,  paper  and  board  producers,  converters, 
distributors,  retailers,  commercial  testing  laboratories,  user  organizations  and  the 
ultimate  consumer  as  to  the  meaning  of  test  results,  an  agreement  that  cannot  be  achieved 
without  accurate  and  precise  testing.  This  program  is  designed  to  help  assure  agreement. 

HOW  THE  PROGRAM  WORKS 

Participants  Select  the  Tests  in  which  they  wish  to  participate.  This  choice  is  made  on 
joining  the  program,  but  additional  tests  may  be  added  at  any  time.  Also  new  participants 
may  enter  the  program  at  any  time. 

Test  Samples  are  Distributed  Bimonthly;  i.e.  every  2 months. 

Provisional  Values  are  Provided  with  the  Samples  for  one  or  both  of  the  test  levels,  depend- 
ing on  method.  The  provisional  values  permit  serious  discrepancies  to  be  detected  without 
delay.  (It  is  left  to  the  discretion  of  the  laboratory  supervisor  as  to  whether  these 
values  should  be  known  to  the  operator.) 

Each  Participant  Tests  the  Samples,  following  instructions  provided  for  each  test  method. 

The  full  check  on  a single  instrument  should  normally  take  no  more  than  30  minutes.  The 
test  results  are  then  sent  to  NBS  for  analysis.  The  participant  is  also  asked  to  report 
other  information  relevant  to  an  accurate  analysis,  such  as  test  conditions  and  the  instru- 
ments used. 

Industry  Means,  Best  Values  and  Other  Statistics  are  developed  from  the  data  by  NBS.  The 
best  values  are  estimates  based  on  a careful  examination  of  all  data,  both  current  and  past, 
with  special  attention  to  results  obtained  by  the  National  Bureau  of  Standards  and  other 
recognized  reference  laboratories  in  this  and  other  countries. 

A Quick  Report  is  Prepared  for  each  participating  laboratory  reporting  data  on  time.  This 
report  shows  the  industry  mean  values,  and  the  deviations  of  the  laboratory's  results  from 
these  values  for  each  test  method. 

A Longer  Summary  Report,  Showing  the  Data  from  all  Participants,  is  also  prepared.  In 
the  summary  report,  of  which  this  report  is  an  example,  each  laboratory  is  identified  by 
a code  number  so  that  the  information  is  maintained  on  a confidential  basis.  However, 
instruments  are  identified  by  type  so  participants  can  compare  their  results  with 
those  obtained  on  similar  instruments  of  different  manufacture.  This  report  includes 
test  averages,  best  values  and  standard  deviations  for  individual  participants  and  for 
the  group  as  a whole.  A participant  should  be  able  to  readily  determine  the  level  and 
variability  of  his  results  in  comparison  with  those  of  the  other  laboratories. 

Repeatability  and  Reproducibility  Statements  such  as  Contained  in  ASTM,  TAPPI  and  ISO 
Standards  are  included  at  the  end  of  the  report.  Participants  can  check  their  perfor- 
mance level  against  the  precision  statement  given  in  the  test  method  or  specification. 
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40-1  Air  Resistance,  Gurley  Oil  type 

40- 2  Air  Resistance,  Sheffield  type 

41- 1  Air  Resistance,  Gurley  Mercury  type 

44- 1  Smoothness,  Parker  Printsurf 

45- 1  Smoothness,  Sheffield  type 
45-2  Smoothness,  Bekk  type 
47-1  Smoothness,  Bendtsen  type 

56- 1  K & N Ink  Absorption 

57- 1  pH,  Cold  Extraction 
57-2  pH,  Hot  Extraction 

60-1  Opacity,  White  (89%)  Backing 

60-2  Opacity,  Paper  Backing,  B & L type 

60-3  Opacity,  Paper  Backing,  Elrepho  type 

65-1  Blue  Reflectance  (Brightness) , Directional 

65-2  Blue  Reflectance,  Diffuse,  Elrepho  (Gloss  Trap) 

65-3  Blue  Reflectance,  Diffuse,  Elrepho  (No  Gloss  Trap) 

75-1  Specular  Gloss,  75° 

90-1  Thickness  (Caliper) 

95-1  Grammage  (Basis  Weight) 

Summary 


Analyses  In  The  S Report 

10-1  Bursting  Strength  - Up  to  45  psi 

10- 2  Bursting  Strength  - Up  to  45  psi,  Air  Clamps 

11- 1  Bursting  Strength  - Up  to  100  psi 
15-1  Tearing  Strength  - Deep  Cutout 
17-1  Tearing  Strength  - No  Cutout 

19- 1  Tensile  Breaking  Strength  - Packaging  Papers 

20- 1  Tensile  Breaking  Strength  - Printing  Papers,  CRE 
20-2  Tensile  Breaking  Strength  - Printing  Papers,  Pendulum 

25- 1  Tensile  Energy  Absorption  - Packaging  Papers 

26- 1  Tensile  Energy  Absorption  - Printing  Papers 

28- 1  Elongation  to  Break  - Packaging  Papers 

29- 1  Elongation  to  Break  - Printing  Papers 

30- 1  Folding  endurance,  MIT  type 

35- 1  Stiffness,  Gurley 

36- 1  Stiffness,  Taber 

49- 1  Surface  Pick  Strength,  IGT 

50- 1  Surface  Pick  Strength,  Wax 
91-1  Concora  (Flat  Crush) 

96-1  Ring  Crush 
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TABLE  OF  CONVERSION  FACTORS  TO  METRIC  (SI)  UNITS 


Physical 

Quantity 

Bursting  strength 


Tearing  strength 
Tensile  strength 


Tensile  energy  absorption 


Bending  stiffness 
Flat-crush  strength  (Concora) 
Ring-crush  (TAPPI) 

(ISO) 


To  Convert 
From 

To 

Multiply 

by 

psi 

kPa 

6.895 

kg/cm2 

kPa 

98.07 

bar 

kPa 

100.00 

g 

mN 

9.807 

lb/ in. 

kN/m 

.1751 

lb/0.5  in. 

kN/m 

.3502 

lb/15  mm 

kN/m 

.2965 

kg/15  ram 

kN/m 

.6538 

kg/25  mm 

kN/m 

.3923 

kg/mm 

kN/m 

9.807 

ft-lb/ft2 

J/ra2 

14.59 

in. -lb/ in. 2 

J/m2 

175.1 

kg-m/m2 

J/m2 

9.807 

g*  cm 

yN*m 

98.07 

lb 

N 

4.448 

lb 

N 

4.448 

lb/6. 00  in. 

kN/m 

0.0292 

mil 

ym 

25.40 

Thickness 


KEY  TO  TABLES  AND  GRAPHS 


MEAN  - 

The  average  of  individual  TEST  DETERMINATIONS. 
The  number  of  TEST  DETERMINATIONS  in  the  mean 
is  given  in  the  upper  right  corner  of  the 
first  table  (TEST  D.)  and  again  at  the  bottom 
of  this  table. 

GRAND  MEAN  - 
(GR.  MEAN) 

The  average  of  the  individual  laboratory  MEANS , 
excluding  laboratories  flagged  (see  column  F) 
with  an  X,  #,  or  + . The  GRAND  MEAN  is  given 
in  US  customary  units  and,  where  applicable,  in 
SI  metric  units. 

SD  OF  MEANS  - 
(SD  MEANS) 

The  standard  deviation  of  the  laboratory  MEANS 
about  the  GRAND  MEAN;  an  index  of  the  among - 
laboratory  precision. 

DEV  - 

The  deviation  or  difference  of  the  laboratory 
MEAN  from  the  GRAND  MEAN. 

N.  DEV  - 

The  normal  deviate  or  ratio  of  the  DEV  to  the 
SD  OF  MEANS;  an  indication  of  the  degree  of 
divergence  of  the  laboratory  MEAN  from  the 
GRAND  MEAN.  A N.  DEV  of  more  than  2 or  less 
than  -2  may  indicate  that  the  participant  is 
not  following  the  procedure  considered  standard 
for  this  analysis. 

SDR  - 

The  standard  deviation  of  repeated  measurements; 
that  is,  of  individual  test  determinations  about 
their  MEAN. 

AVERAGE  SDR  - 

The  average  of  the  individual  laboratory  SDR’s; 
an  index  of  the  within- laboratory  precision  of 
repeated  measurements. 

R.  SDR  - 

The  relative  standard  deviation  of  repeated 
measurements;  that  is,  the  ratio  of  the  SDR  to 
the  AVERAGE  SDR;  an  indication  of  the  ability 
of  a participant  to  repeat  his  measurements 
relative  to  the  average  ability.  The  greater 
the  number  of  TEST  DETERMINATIONS  the  closer 
the  R.  SDR  should  be  to  unity.  If  R.  SDR  is 
outside  the  limits  given  below,  the  participant 
may  not  be  following  the  procedure  considered 
standard  for  this  analysis: 

1 


VAR  - 

F - 
+ - 
# - 

M - 
X - 

* _ 

S - 

0 - 

COORDINATES  - 


No.  of  test 
Determinations 

Lower  limit 
for  R.  SDR 

Upper  limit 
for  R.  SDR 

3 

0.09 

2.58 

5 

0.27 

2.06 

8 

0.40 

1.77 

10 

0.46 

1.67 

15 

0.56 

1.53 

20 

0.61 

1.45 

25 

0.65 

1.39 

Code  for  instrument  type  or  variation  in  condi- 
tion, see  second  table. 

Flag,  with  following  meaning: 

Excluded  from  grand  means  because  VAR  non- 
standard for  this  analysis. 

Excluded  because  data  were  not  understood  or 
because  of  a non-coded  variation  reported  by 
the  laboratory.  (See  NOTES  following  Table  1 
for  each  method) . 

Excluded  because  data  for  one  sample  are 
missing . 

Excluded  because  plotted  point  would  fall  out- 
side of  the  99%  error  ellipse,  (see  below  for 
explanation  of  Graph) . 

Included  in  grand  means  but  plotted  point  falls 
outside  of  the  95%  error  ellipse.  The  partici- 
pants should  take  this  as  a warning  to  reexamine 
his  testing  procedure. 

Included  in  grand  mean  but  only  after  omission 
of  one  or  more  'wild'  values;  that  is,  test 
determinations  more  than  3 times  AVERAGE  SDR 
from  the  laboratory’s  MEAN.  Not  more  than  20% 
of  the  test  determination  may  be  excluded  in 
this  manner  without  rejecting  the  laboratory. 
Included  in  grand  mean  and  inside  95%  error 
ellipse . 

Distances  along  major  and  minor  axes  of  error 
ellipse.  If  special  additive  or  concurrent 
model  of  the  measuring  process  applies  to  this 
method,  the  distance  along  the  minor  axis 
represents  the  random  error  within  a laboratory 
while  that  along  the  major  axis  also  includes 
a systematic  laboratory  component  of  error. 
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95%  ELLIPSE  - 

Lengths  of  the  major  and  minor  axes  of  the 
ellipse  and  the  angle  that  the  major  axis 
makes  with  the  horizontal  axis. 

AVG  R.  SDR  - 

Average  of  the  R.  SDR  for  the  two  samples; 
an  indication  of  the  laboratory's  precision 
of  repeated  measurements. 

Graph  - 

For  each  laboratory  the  MEAN  for  the  second 
sample  is  plotted  against  the  MEAN  for  the 
first  sample,  with  each  point  representing 
a laboratory.  The  horizontal  and  vertical 
lines  are  the  GRAND  MEANS.  The  dashed  line 
is  drawn  at  45°.  The  solid  sloping  line, 
which  may  or  may  not  lie  close  to  the  45 
line,  is  along  the  major  axis  of  the  error 
ellipse.  The  ellipse  is  drawn  so  that,  on 
the  average,  it  will  include  95%  of  the  points 
representing  the  laboratories. 

Plotted  symbols  are  as  explained  above  (under 
F) , except  that  an  'S'  is  plotted  as  an  'O'. 

A participant  whose  plotted  point  falls  out- 
side of  the  ellipse  should  carefully  reexamine 
the  testing  procedure  he  is  following. 

The  graph  is  plotted  with  an  ellipse  when  there 
are  20  or  more  laboratories  in  the  analysis. 

When  there  are  10  through  19  laboratories  in 
the  analysis  the  graph  is  plotted  but  the  ellipse 
is  omitted.  When  there  are  fewer  than  10  labora- 
tories retained  in  the  analysis  the  graph  is  not 
plotted. 

The  International  System  of  Units  (SI)  is  used  on 
the  plots  wherever  possible  to  aid  participants 
in  familiarizing  themselves  with  SI.  Grand  means 
in  SI  units  are  given  at  the  top  of  the  plot,  and 
supplementary  scales  in  SI  units  are  drawn  along 
the  axes  allowing  the  reader  to  compare  means  and 
variability  in  common  units  and  SI  units  for  the 
same  data. 
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Summary  - 
(At  end  of 
report) 

In  addition  to  several  quantities  already  defined 
above>the  summary  shows  the  following  values  for 
each  test  method: 

REPL  CRP  - 

The  number  of  replicate  test  determinations  used 
in  this  Collaborative  Reference  Program. 

REPL  TAPPI  - 

The  number  of  replicate  test  determinations  in  a 
test  result  required  by  the  applicable  TAPPI 
Standard  or  assumed  here  if  there  is  no  TAPPI 
Standard.  This  quantity  is  needed  in  the  compu- 
tation of  TAPPI  repeatability  and  reproducibility 
from  the  SD  OF  MEANS  and  the  AVER  SDR.  See  TAPPI 
Standard  T1206  for  definitions  and  computations. 

REPEAT  - 

TAPPI  repeatability,  a measure  of  the  within- 
laboratory  precision  of  a test  result. 

REP ROD  - 

TAPPI  reproducibility,  a measure  of  the  between- 
laboratory  precision  of  a test  result. 

Best  values  - 

Given  at  the  end  of  Table  1 for  each  method 
for  which  sufficient  information  is  available. 
These  best  values  are  estimates  based  on  a 
careful  examination  of  all  data,  both  current 
and  past,  with  special  attention  to  results 
obtained  by  the  National  Bureau  of  Standards 
and  other  recognized  reference  laboratories 
in  this  and  other  countries.  All  participants 
using  equipment  that  is  standard  for  the 
analysis  should  be  able  to  achieve  results 
within  the  plus-minus  (+)  limits,  when  these 
are  shown  along  with  the  best  values. 
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ANALYSIS  T40-1  TABLE  1 
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TAPPI  STANDARD  T460  0S-7S,  AIR  RESISTANCE  OF  PAPER 


SAMPLE 

LAB  S 37 

PRINTING 

106  GRAMS  PER  SCUARE  METER 

SAMPLE 

B27 

PRINTING 

108  GRAMS  PER  SQUARE  METER 

TEST 

D.  • 10 

C6DE 

MEAN 

DEV 

N.EEV  SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

I-  A P 

L100 

1 8. 8 

-.2 

-.19 

1 .9 

1.16 

26.9 

-1.7 

-1.02 

1.6 

.99 

40D 

0 

n oo 

LI  07 

16.2 

-2.8 

-2.66 

1 .4 

. 89 

23.9 

-4.8 

-2.92 

2.0 

1 . 30 

4 0D 

e 

Ll  r ’ 

LI  2 1 

18.4 

-.7 

-.62 

2.0 

1.21 

30.2 

1.6 

.97 

2.0 

1 .31 

4 0D 

« 

L l 2 1 

LI  22 

19.2 

. 1 

.10 

2.0 

1 .22 

28.3 

-.3 

-.21 

1.0 

.65 

40D 

0 

l 1 22 

LI  23 

20.0 

1 .0 

.92 

2.5 

1 .57 

29.1 

• 5 

.28 

1.4 

.92 

4 OD 

0 

M 23 

LI  240 

10.7 

-.4 

-.37 

1 .9 

1.17 

27.4 

-1.2 

-.  7" 

1.8 

1.14 

40D 

a 

1. 1 2-^0 

LI  2 5 

20.0 

1 .0 

.93 

2. a 

1.49 

28.8 

• 2 

.12 

1 . 8 

1.16 

4 OD 

a 

I 1 2* 

LI  27 

17.1 

-2.0 

-1.85 

.a 

• 26 

26.4 

-2.2 

-1  .34 

1.2 

.77 

40D 

a 

I 1 27 

LI  28 

19.3 

.2 

.23 

1.7 

1 . 06 

30.0 

1.4 

.85 

1.8 

1.13 

40D 

a 

T.  1 28 

LI  41 

19.6 

. 5 

.52 

1.2 

.71 

29.9 

1.3 

.79 

1.8 

1.15 

4 OD 

a 

J.l  41 

LI  4 8 

19.9 

.8 

.77 

1 .9 

1 .18 

30.7 

2.1 

1.27 

1.9 

1 .20 

4 OD 

a 

1 1 4* 

LI  5 3 

20.3 

1.2 

1 . 14 

2.2 

1 . 36 

30.0 

1 .4 

.88 

1 . 4 

.92 

40D 

6 

Llr  3 

LI  50 

17.  S 

-1.6 

-1.47 

1.3 

.79 

26.0 

-2.6 

-1.61 

1.2 

.74 

40D 

0 

T.l  ' 

LI  59 

20.7 

1.7 

1.58 

2.3 

1.41 

30.6 

2.0 

1 .24 

1.9 

1 .22 

40D 

a 

Ll  • 

LI  63 

19.7 

.6 

.58 

1 .6 

1.00 

28.3 

-.3 

-.17 

1.5 

.96 

40D 

6 

Ll  63 

LI  6 6 

19.0 

-.0 

-.00 

1.4 

.09 

30.3 

1 .7 

1 .04 

1.6 

1 .02 

4 OD 

a 

Ll  6*. 

LI  74 

19.2 

. 1 

.12 

2.5 

1 .55 

29.7 

1 • 1 

.65 

1.7 

1.10 

4 OD 

0 

Ll  ’’a 

LI  76 

21.8 

2.7 

2.61 

3.7 

2.30 

34.8 

6.2 

3.83 

5.2 

3.30 

4 OD 

X 

Ll  7 6 

I182G 

18.4 

-.7 

-.63 

1.5 

.95 

27  8 

-.8 

-.50 

1.4 

.89 

40D 

e 

Ll  8 2n 

LI  03 

£0.1 

1.0 

.97 

l.a 

. 85 

30.0 

1.4 

. 85 

1.5 

.95 

40D 

a 

Ll  P 3 

L190C 

19.  1 

. 1 

. 06 

2.1 

1 .28 

29.1 

.5 

.30 

1.4 

.88 

4 OD 

a 

Ll  9CC 

LI  9 OP 

18.9 

-.2 

-.15 

1.5 

.91 

28.0 

-.6 

-.38 

1 .7 

1 .09 

4 OD 

a 

Ll  905 

L21  2 

18.2 

-.9 

- .84 

1.7 

1.07 

27.9 

-.7 

-.46 

1.3 

.84 

40D 

a 

L2  12 

L22  3 

20.1 

1.1 

1.01 

1.6 

1.01 

31.0 

2.4 

1 .46 

2.0 

1 .28 

40D 

e 

L2  23 

L22  4 

18.1 

-1.0 

-.90 

l.a 

.90 

20.6 

-.0 

- .01 

2.3 

1 .50 

4 OD 

0 

L224 

L230G 

19.0 

-.1 

-.CS 

1 .2 

.77 

26.1 

-.5 

-.32 

1.4 

.88 

4 OD 

a 

L230G 

L232 

19.5 

.5 

.44 

2.  -* 

1 .68 

29.3 

.7 

.42 

1.4 

.91 

4 OD 

a 

L232 

L238A 

19.8 

.8 

.72 

1.5 

.95 

29.9 

1.3 

.79 

2.8 

1 .82 

40D 

0 

L238A 

L241 

18.1 

-1 . 0 

-.90 

1.1 

• 68 

26.4 

-2.2 

-1 .36 

1.0 

.62 

4 OD 

0 

L241 

L242 

18.9 

-.  1 

-.12 

.9 

. 56 

29.9 

1 .2 

.73 

1 . 6 

.99 

4 OD 

a 

L242 

L243G 

19.0 

-.1 

-.09 

.9 

.54 

28.1 

-.5 

-.32 

1 . 1 

.71 

4 OD 

a 

L247G 

L259 

17.3 

-1  .8 

-1  .68 

1 .6 

l .00 

26.8 

-1.8 

-1.11 

1 .9 

1 .25 

4 OD 

0 

L259 

L261 

19.2 

.2 

.17 

1 .6 

1 .00 

29.3 

.7 

.41 

1.5 

.93 

4 OD 

a 

L261 

L262G 

19.8 

.7 

.71 

1.3 

.80 

27.3 

-1 . 3 

-.80 

.9 

.57 

40D 

a 

L262G 

L265 

20.1 

1.0 

.99 

1.8 

1.12 

28.4 

-.2 

-.15 

.9 

.57 

40D 

0 

L265 

L27  4 

19.1 

.0 

.01 

.9 

.57 

29.8 

1.2 

. 73 

1 . 4 

.90 

4 OD 

a 

I 2^4 

L2  7 8 

19.8 

. 7 

.69 

1 .6 

.96 

29.2 

.6 

.38 

1 .9 

1 .21 

4 OD 

a 

i;  '*8 

L2  85 

15.0 

-a.  1 

-3.87 

1.0 

. 65 

19.5 

-9.1 

-5.57 

.7 

.48 

4 OD 

a 

l;  05 

L301 

21.8 

2.7 

2.61 

2.1 

1.33 

32.4 

3.8 

2.32 

1.6 

1 .05 

4 OD 

* 

!..?  01 

L308 

17.8 

-1.3 

-1.19 

1.8 

1.14 

27.7 

-.9 

-.56 

1 .2 

.74 

4 OD 

a 

L3C^ 

L312 

17.9 

-1.2 

-1.09 

1 .3 

.80 

26.9 

-1 . 7 

-1.06 

1.0 

.64 

4 OD 

0 

L?  ! 2 

L321 

18.8 

-.3 

-.24 

l.a 

• 87 

28.8 

• 2 

• 1 1 

1.4 

.89 

4 OD 

a 

L321 

L324 

17.0 

-2.1 

-1.95 

.9 

.56 

24.8 

-3.  8 

-2.36 

3.3 

2.09 

4 OD 

0 

L3?a 

L326 

19.8 

.7 

.67 

1.9 

1.18 

29.6 

1.0 

. 60 

1.3 

.86 

4 OD 

a 

L326 

L32  8 

ie.8 

-.2 

- .21 

.9 

• 54 

29.3 

. 7 

.44 

1.2 

.76 

40D 

a 

L32F) 

L341 

19.9 

.9 

.82 

2.0 

1.24 

30.2 

1 .6 

.98 

1.4 

. 87 

4 OD 

a 

L341 

L344 

18.8 

-.3 

-.24 

1.2 

.73 

27.0 

-.9 

-.53 

1 .4 

.90 

4 OD 

0 

L344 

L37  6 

1 7.  0 

-2.0 

-1.91 

1.6 

.99 

26.3 

-2.3 

-1 .39 

1.7 

1.11 

40D 

0 

L376 

L378 

21 . 1 

2.0 

1.93 

1.8 

1.10 

31.2 

2.6 

1 .59 

1.2 

. 80 

40D 

0 

L378 

L3  8 0 

19.2 

.1 

.14 

.a 

.26 

29.7 

1.1 

.66 

.5 

.31 

4 OD 

a 

L30O 

L392 

18.5 

-.6 

-.56 

2.2 

1.36 

28.1 

-.5 

-.30 

2.  1 

1.32 

4 OD 

a 

L392 

L396M 

19.2 

.2 

.16 

1 .2 

.77 

29.3 

.7 

.42 

.8 

. 53 

4 OD 

a 

L396M 

L561 

19.0 

-.1 

-.05 

2.0 

1.24 

28.4 

-.2 

-.13 

1 .8 

1.17 

40D 

6 

L561 

L567 

19.6 

.5 

.51 

1.8 

1.10 

27.0 

-1  .6 

-.98 

3.2 

2.04 

40D 

a 

L567 

L576 

19.1 

.0 

.01 

2.  6 

1.61 

27.4 

-1.2 

-.75 

1 .9 

1.19 

40D 

a 

L576 

L599 

19.5 

.5 

.47 

1.8 

1.11 

29.0 

.4 

.23 

1.5 

.93 

40D 

0 

L599 

GR.  MEAN  - 

19.1 

GURLEY  UNITS 

GRAND  MEAN  - 

2e.6 

GURLEY  UNITS 

TEST  DETERMINATIONS 

- 10 

SD  MEANS  • 

1.1 

GURLEY  UNITS 

AVERAGE  SDR  • 

SD  OF  MEANS  • 
1.6  GURLEY  UNITS 

1.6 

GURLEY  UNITS 

AVERAGE  SDR  • 

1.6 

54  LABS  IN  GRAND 
GURLEY  UNITS 

MEANS 

LI  1 5 

17.7 

-1.4 

•1  .28 

.8 

.51 

20.3 

-8.3 

-5.11 

.5 

.31 

4 0U 

♦ 

Ll  1 5 

L236 

20.  S 

1 .4 

1.36 

1 .3 

. 80 

30.4 

1.8 

1.09 

1.8 

1.16 

40E 

♦ 

L£36 

L291 

80. a 

1.7 

1.66 

2.0 

1.27 

30.6 

2.0 

1 .22 

1.2 

.75 

40U 

♦ 

L£91 

LAS 4 IS. 8 >3.8  >3.00  1,6 

TOTAL  NUMBER  €F  LABORATORIES  REPOSTING  » 

Best  Values!  H37  19,1  + 1.9  Outlay  units 
H27  28.5  + 2.1  Gurley  units 

The  following  laboratories  were  emitted  from  the 
grand  means  beeause  of  extreme  teet  results!  285 

O 

o 

o 

<c 

23.9 

5 

-4.7 

-2.91 

.9 

.57 

40B 

♦ 

L4  84 

NOVEMBER  1977 


REPeRT  N6.  50G  TAPP  I COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  140-1  TABLE  2 
AIR  RESISTANCE,  GURLEY  UNITS  (SECONDS/100  CC ) 
1APPI  STANDARD  T4C0  OS-75,  AIR  RESISTANCE  OF  PAPER 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

H 37 

H27 

MAJOR 

MINOR 

E.  SDK 

VAR 

PROPERTY— -TEST  INSTRUMENT- --CONDI TI6NS 

L2  85 

15.0 

19.5 

-1.1 

.56 

40D 

A IB 

RESISTANCE. 

GURLEY 

DENS0METER 

. 

OIL 

FLOTATION 

L484 

■+ 

15.8 

23.9 

-5.7 

.4 

.78 

40B 

A I B 

RESISTANCE. 

REOMED- 

TYPE  GURLEY  DEN  SO  METER  -0IL 

LI  07 

* 

16.2 

23.9 

-5.5 

-.0 

1.10 

40D 

AIP 

RESISTANCE. 

GURLEY 

DFNS0METER 

- 

OIL 

FLOTATION 

L32  4 

0 

17.0 

24.  e 

-4.4 

-.2 

1 .32 

4 OD 

AIK 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L37  6 

0 

17.0 

26.3 

-3.0 

.6 

1.05 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENS0METEH 

- 

OIL 

FLOTATION 

LI  2 7 

0 

17. 1 

26.4 

-2.9 

. 6 

.51 

4 OD 

AIR 

RESISTANCE. 

GURLEY 

DENS0METER 

. 

OIL 

FLOTATION 

L2  59 

0 

17.3 

26. 8 

-2.5 

.6 

1.12 

40  D 

AIR 

RESISTANCE, 

GURLEY 

DEN  SOMETER 

- 

OIL 

FLOTATION 

LI  58 

0 

17.5 

26.0 

-3.0 

.0 

.76 

40D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  1 5 

♦ 

17.7 

20.3 

-7.8 

-3.1 

.41 

40U 

AIR 

RESISTANCE, 

SHEFFIELD  IN  GURLEY 

UNITS 

L30  8 

0 

17.8 

27.7 

-1.4 

• e 

.94 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DEN  S0METE  R 

- 

OIL 

FLOTATION 

L31  2 

0 

17.9 

26.9 

-2.1 

• l 

.72 

4 OD 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

. 

OIL 

FLOTATION 

L24  1 

0 

18.  1 

26.4 

-2  .4 

-.3 

.65 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER^ 

- 

OIL 

FLOTATION 

L224 

0 

18.  1 

28.6 

-.5 

• 8 

1 .20 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER* 

- 

OIL 

FLOTATION 

L21  2 

0 

18.  2 

27.9 

-1  .1 

.4 

.96 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  82G 

0 

18.4 

27.  e 

-1 .0 

• 2 

.92 

AOD 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  21 

* 

18.4 

30.2 

1 .0 

1 .4 

1.26 

40  D 

AIR 

RESISTANCE, 

GURLEY 

DENS0METER 

• 

OTL 

FLOTATION 

L392 

0 

18.5 

28.1 

-.7 

# 3 

1.34 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENS0METER 

- 

OIL 

FLOTATION 

LI  24G 

0 

18.7 

27.4 

-1 .2 

-.3 

1.15 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L344 

0 

18.8 

27.8 

-.9 

-.2 

• 81 

4 OD 

A I E 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L32 1 

0 

18.8 

28.8 

. 0 

■a 

.88 

40D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L32  8 

0 

18.  8 

29.3 

.5 

.6 

.65 

40D 

Alfi 

RESISTANCE. 

GURLEY 

DENSOMETER 

. 

OIL 

FLOTATION 

L100 

0 

18.8 

26.9 

-1 .5 

-.7 

1 .08 

40D 

AIE 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  9 OR 

0 

18.9 

26.0 

-.6 

-.2 

1 .00 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L2  42 

0 

18.9 

29.8 

1 • 0 

.7 

.77 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L243G 

0 

19.0 

28.  1 

-.5 

-.2 

.62 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L56  1 

0 

19.0 

28.4 

-.2 

-.1 

1 .21 

40  D 

AIR 

RES  ISTANCE, 

GURLEY 

DENSOMETER 

• 

OIL 

FLOTATION 

L230G 

0 

19.0 

28.  1 

-.5 

-.2 

.82 

40D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

Lie  6 

0 

19.0 

30.3 

1.5 

.9 

.96 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L5  7 6 

0 

19.1 

27.4 

-1.0 

-.6 

1 .40 

40D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L2  7 4 

0 

19.1 

29.8 

1.0 

• 6 

.73 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

11  90C 

0 

19.  1 

29.  1 

• 4 

.2 

1 .08 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

. 

OIL 

FLOTATION 

LI  22 

0 

19.  2 

2e.3 

- .2 

-.3 

.93 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  74 

0 

19.2 

29.7 

1 .0 

.4 

1 .32 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L380 

0 

19.2 

29.7 

1 .0 

.4 

• 29 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OTL 

FLOT  AT  ION 

L396M 

0 

19.2 

29.3 

.7 

.2 

.65 

4 0 D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L261 

0 

19.2 

29.  3 

.7 

• 2 

.96 

40  D 

AIP 

RESISTANCE, 

GURLEY 

DENSOMETER 

• 

OTL 

FLOTATION 

LI  2 8 

0 

19.3 

30.0 

1 . 2 

.5 

1 .09 

40D 

A I R 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L2  32 

0 

19.5 

29.  3 

.8 

-.  1 

1.29 

40  D 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L599 

0 

19.5 

29.0 

.6 

-.2 

1 .02 

4 OD 

AIR 

RESISTANCE, 

GURIEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L567 

0 

19.6 

27.0 

-1  . 1 

-1.3 

1.57 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L141 

0 

19.6 

29.9 

1 .4 

• 2 

.93 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

• 

OIL 

FLOTATION 

LI  63 

0 

19.7 

28.3 

• 1 

-.7 

.98 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DFNSOMETFR 

- 

OIL 

FLOTATION 

L326 

0 

19.8 

29.6 

1 .2 

-.  1 

1 .02 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OTL 

FLOTATION 

L278 

0 

19.8 

29.2 

.9 

-.3 

1 .09 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L262G 

0 

19.8 

27.3 

-.7 

-1 .3 

.69 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L2  3 8A 

0 

19.8 

29.9 

1 .5 

.0 

1.38 

4 OD 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

. 

OIL 

FLOTATION 

LI  48 

0 

19.9 

30.  7 

2.2 

.4 

1 .19 

40D 

AIR 

RESISTANCE. 

GURLEY 

DFNS6METER 

- 

OTL 

FLOTATION 

L34 1 

0 

19.9 

30.2 

1.8 

• 1 

1 • 06 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  2 3 

0 

20.0 

29.  1 

.9 

-.6 

1.24 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  2 5 

0 

20.0 

28.8 

.7 

- .7 

1.32 

4 OD 

A I R 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  83 

0 

20.  1 

30.0 

1 .7 

-.2 

.90 

AOD 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

• 

OIL 

FLOTATION 

L265 

0 

20.  1 

28.4 

•a 

-1 . 0 

• 64 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L2  2 3 

0 

20.1 

31 .0 

2.6 

.3 

1 .14 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

LI  53 

0 

20.2 

30. 0 

1 .8 

-.3 

1.14 

40  D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L236 

♦ 

20.5 

30.4 

2.3 

-.3 

.98 

AOE 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION. 

LI  59 

0 

2C.7 

30.6 

2.6 

-.4 

1 .32 

40  D 

AIE 

RESISTANCE, 

GURLEY 

DENSOMETER 

• 

OIL 

FLOTATION 

L2  91 

♦ 

20.8 

30.6 

2.6 

-.5 

1 • 01 

40U 

AIR 

RESISTANCE. 

SHEFFIELD  IN  GURLEY 

UNITS 

L3  7 8 

0 

21 . 1 

31.2 

3.3 

- .4 

.95 

4 0 D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OTL 

FLOTATION 

LI  76 

X 

21.8 

34.8 

6.  e 

.8 

2.00 

4 OD 

AIR 

RESISTANCE, 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

L301 

«■ 

21 .8 

32.4 

4.7 

-.4 

1.19 

40D 

AIR 

RESISTANCE. 

GURLEY 

DENSOMETER 

- 

OIL 

FLOTATION 

GMEANS : 

19.1 

28.6 

1 .00 

95% 

ELLIPSE: 

4.7 

1.4 

% ITH 

GAMMA  - 

59  DEGREES 

FLOTATION 


20C.65HRH 


6 


GURLEY  UNITS 


AIR  RESISTANCE.  GURLEY 


SAMPLE  H37  = 19.1  BURLEY  UNITS  SAMPLE  H27  = 28.6  GURLEY  UNITS 
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REPORT  NO.  FOG  1APPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  TAO-2  TABLE  1 
AIR  RESISTANCE,  SHEFFIELD  UNITS  (CC/MIN)  FOR  0.442  SO.  IN  (3/4  IN.  DIA  > ORIFICE 
SHEFFIELD  TESTER  IS  STANDARD  FOR  THIS  ANALYSIS 


LAB 

SAMPLE 

B37 

PRINTING 

106  GRAMS  PER  SQUARE  METER 

SAMPLE 

H27 

PRINTING 

108  GRAMS  PER  SQUARE  METER 

TEST 

D.  - 

1 0 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  1 4 

153.  e 

3.6 

.50 

10.5 

1.04 

111.6 

3.1 

.63 

3.9 

• 92 

4 OS 

0 

LI  1 4 

LI  21 

148.5 

-1.7 

-.23 

8.5 

.84 

106.7 

-1 .8 

-.35 

3.1 

.74 

4 0 S 

e 

LI  21 

LI  22  S 

151  .2 

1.0 

. 14 

9.9 

.98 

1 08.6 

• 1 

.03 

3.6 

.84 

40S 

g 

LI  22  S 

L124S 

147.4 

-2.8 

-.37 

11.4 

1.13 

1 09.8 

1 .3 

.27 

4.3 

1.02 

4 0 S 

* 

LI  24S 

LI  27 

158.7 

8.5 

1.16 

8.2 

• 81 

115.7 

7.2 

1 .45 

5.4 

1.26 

4 OS 

0 

LI  27 

LI  32 

139.8 

-1C. 4 

-1.41 

9.4 

.94 

100.7 

-7.8 

-1.56 

5.0 

1.17 

4 OS 

0 

LI  32 

LI  48 

149.7 

-.5 

- . C6 

7.9 

.79 

110. 0 

1.5 

.31 

3.1 

.73 

4 OS 

0 

LI  48 

LI  50 

154.5 

4.3 

.59 

1 1 .7 

1.16 

110.0 

1.5 

.31 

5.8 

1 .36 

4 OS 

0 

LI  50 

LI  57 

121.1 

-29.1 

-3.95 

e.3 

.82 

91.1 

-17.4 

-3.40 

3.0 

.71 

AOS 

* 

LI  5^ 

LI  58 

151.5 

1.3 

.18 

8.8 

.88 

115.0 

6.5 

1 .31 

4.1 

.96 

40  S 

0 

LI  58 

L173B 

16  3.0 

12.8 

1 .75 

14.8 

1.46 

120.0 

11.5 

2.31 

4.1 

.96 

AOS 

e 

LI  73B 

L190C 

147.  e 

-2.4 

-.32 

10.6 

1.05 

108.6 

• 1 

.03 

3.5 

.82 

4 0 S 

e 

LI  90C 

L21  3 

140.7 

-1.5 

-.20 

9.3 

.92 

l 05.9 

-2.6 

-.51 

4.2 

.99 

AOS 

0 

L213 

L22  3 

146.9 

-3.3 

-.44 

12.9 

1.28 

102.3 

-6.2 

-1.23 

3.  6 

.85 

AOS 

0 

L223 

L22  8 

165.9 

15.7 

2.14 

13.8 

1.37 

112.7 

4.2 

.85 

4.4 

1 .05 

4 OS 

a 

L2  2 8 

L230S 

138.0 

-12.2 

-1.65 

10.1 

1.00 

103.4 

-5.  1 

-1.01 

4.  1 

.97 

4 OS 

0 

L230S 

L241 

157.2 

7.0 

.96 

8.6 

.05 

110.0 

9.5 

1.91 

5.  2 

1 .23 

4 OS 

0 

L241 

L249 

149.8 

-.4 

-.  C5 

1 0.  1 

1.00 

105.4 

-3.1 

-.61 

5.6 

1 .33 

4 0 S 

0 

L249 

L25  5 

157.0 

6.8 

.93 

1 0.2 

1 • 01 

112.6 

4.1 

.93 

3.0 

.90 

4 0 S 

0 

L255 

L257A 

155.  1 

4.9 

.67 

10.2 

1.01 

106.5 

-2.0 

-.39 

5.  1 

1.19 

4 0 S 

0 

L25"'A 

L257B 

141.8 

-8.4 

-1 .14 

1 0.3 

1.02 

99.4 

-9.1 

-1 . 82 

4.6 

1 .08 

AOS 

0 

L257B 

L257C 

157.  e 

7.6 

1 .04 

e.9 

.88 

106.3 

-2.2 

-.43 

3.5 

.82 

AOS 

0 

L2  57C 

L2  6 0 

153.2 

3.  C 

.41 

7.0 

• 70 

1 10.2 

1.7 

.35 

2.7 

.63 

AOS 

0 

L260 

L262S 

156.6 

6.4 

.88 

5.6 

.56 

109.3 

.8 

.17 

4.9 

1.15 

4 0 S 

0 

L262S 

L28  8 

151.9 

1.7 

.24 

6.6 

.65 

1 1 5.Q 

7.3 

1 .47 

5.5 

1.30 

AOS 

0 

L288 

L3  0 5 

149.8 

-.4 

- .C5 

12.3 

1.22 

110.7 

2.2 

.45 

2.9 

.69 

AOS 

0 

L3  05 

L31  2 

135.1 

-15.1 

-2  • C5 

7.5 

.74 

102.2 

-6.3 

-1.25 

2.  1 

.51 

AOS 

0 

L312 

L31  8 

145.7 

-4.5 

-.61 

12.5 

1 .24 

1 03 .8 

-5.0 

-.99 

4.5 

1 .06 

4 OS 

0 

L318 

L349 

133.6 

-16.6 

-2  .25 

9.6 

.95 

100.3 

-8.2 

-1 .64 

6.1 

1.45 

40S 

0 

L349 

L354 

149.6 

-.6 

- .C8 

15.4 

1 .53 

109.2 

. 7 

.15 

2.8 

.65 

4 OS 

0 

L354 

L36  0 

151  .C 

• 8 

.12 

8.6 

. 85 

108.1 

" • 4 

-.07 

3.4 

.80 

4 0 S 

0 

L360 

L37  0 

138.7 

-1  1 .5 

-1  .56 

6.6 

• 68 

104.2 

-4.3 

-.85 

3.5 

.82 

4 0 S 

0 

L370 

L39  0 

153.9 

3.7 

.51 

13.1 

1. 30 

109.5 

1.1 

.23 

4.9 

1.16 

4 0 S 

0 

L390 

L575 

152.5 

2.3 

.32 

13.7 

1 . 36 

1 08.8 

.3 

• 07 

6.3 

1 .47 

40S 

0 

L575 

L587 

149.5 

- .7 

- .09 

8.0 

.79 

1 06.5 

-2.0 

-.39 

4.7 

1.12 

AOS 

0 

L587 

GR.  MEAN 
SD  MEANS 

• 150.2 
- 7.3 

SHEFF.  UNITS 
SBEFF.  UNITS 

AVERAGE  SDR  - 

10.1 

GRAND  MEAN  - 
SD  OF  MEANS  • 
SHEFF.  UNITS 

ioe.5 

5.0 

SHEFF.  UNITS 
SHEFF.  UNITS 

AVERAGE  SDR  - 

TEST  DETERMINATIONS  - 10 

34  LABS  IN  GRAND  MEANS 
4.3  SHEFF.  UNITS 

LI  82  B 

66  0.0 

509.  e 

69.40 

45.9 

4 .56 

428.5 

320.0 

64.15 

18.0 

4.22 

4 OB 

♦ 

LI  82 B 

L243B 

694.6 

544.4 

74.11 

31.5 

3.13 

441  .0 

332.5 

66.65 

18,1 

4.26 

4 0 B 

♦ 

L243B 

L484 

532. 0 

3ei . e 

51 .98 

10.3 

1. 02 

412.0 

3 03.5 

60.84 

13.2 

3.10 

40B 

♦ 

L4  84 

L562  389.0 

TOTAL  NUMBER  CF 

230.8  32.51  43.6 

LAPCfiATeilES  REPORTING  - 

4.33 

39 

385.0 

256.5 

51  .42 

1 8.6 

4 . 36 

4 0 Q 

♦ 

L562 

Best  Values:  H37  150  + 13  Sheffield  units 
H27  108  + 8 Sheffield  units 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  157. 
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UEP6BT  N0,  500 


NOVEMfitK  1 07T 


YAP  P I CUltABUBATIVE  BBFBRBNCB  PH0ORAM 
ANAtVSJS  140-g  TABLE  g 
AIR  RES  1 81 ANCE , SHEFUBLC  UNITS  (CC/MTN)  FUR  0,44g  8Q,  IN  (3/4  IN.  01 A ) ORIFICE 
SHEFFIELD  TESTER  IS  STANDARD  FUR  THIS  ANALYSIS 

LAB  MEANS  COORDINATES  AVO 


CODE 

P 

H37 

H27 

MAJ0R 

M IN0R 

B.  SDB 

VAR 

PB0PERTY— -TEST  INSTRUMENT--- 

'CeNDITIONS 

LI  5 7 

* 

121*1 

91 .1 

-33 . 8 

.4 

.77 

4 0 S 

AIB 

RESISTANCE. 

SHEFFIELD 

( 3/4 

INCH 

DIAMETER 

0RIFICI ) 

L349 

e 

133.6 

100.3 

-18.4 

1.7 

1.20 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFI CV  ", 

L31  2 

e 

135.1 

102.2 

-16.1 

2.5 

• 62 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

08IF1CF  ) 

L230S 

0 

138.0 

103.4 

-13.0 

2.0 

.99 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFT-  I ) 

L370 

a 

130.7 

104.2 

-12.0 

2.4 

.75 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIF!<  F ) 

LI  32 

0 

139.8 

100.  7 

-12.9 

-1.2 

1 .05 

4 0 S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RTF  1<  h ) 

L257B 

0 

141.8 

99.4 

-11.9 

-3.4 

1 .05 

40S 

AIR 

RESISTANCE. 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RI  F ICE  ) 

L31  8 

0 

145.7 

103.5 

-6.4 

-1  .9 

1.15 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIF  U V-  > 

L22  3 

0 

146.9 

102.3 

-6.0 

-3.6 

l.O^ 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF  > 

L124S 

0 

147.4 

109.  8 

-1 .6 

2.6 

1 . 08 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF ) 

L190C 

0 

147.  8 

108.6 

-1  .9 

1 .4 

.94 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFH!  ) 

LI  2 1 

0 

148.5 

106.7 

-2.3 

-.6 

.79 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

( 3/4 

INCH 

DIAMETER 

0RIFK.F.  » 

L213 

0 

148.7 

105.9 

-2.6 

-1 . 4 

.96 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICF > 

L587 

0 

149.  5 

106.5 

-1  .6 

-1  .3 

.95 

40S 

AIR 

RESISTANCE. 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF  > 

L354 

0 

149.6 

109.2 

-.1 

.9 

1 . 09 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICE  ) 

LI  4 8 

0 

149.7 

110.0 

• 4 

1.6 

.76 

4 0 S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0 RIF I CE > 

L305 

0 

149.8 

110.7 

.9 

2.1 

• 96 

4 OS 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFTCT  J 

L249 

0 

149.8 

105.4 

-1  .9 

-2.4 

1.16 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFTCF  ) 

L360 

0 

151.0 

108.1 

.5 

-.7 

.82 

4 OS 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFITF  ) 

LI  22  S 

0 

151.2 

108.6 

1 .0 

-.4 

.91 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFIFT-  > 

LI  58 

0 

151.5 

115.0 

4.6 

4.9 

.92 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICE ) 

L288 

0 

151.9 

li  5.  e 

5.3 

5.3 

.98 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

I NCH 

DIAMETER 

0RIFICF  ) 

L57  5 

0 

152.5 

108.8 

2.2 

-.9 

1.41 

40  S 

A I R 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICE  ) 

L260 

0 

153.2 

110.2 

3.5 

-.1 

.67 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF  ) 

LI  14 

0 

153.8 

111.6 

4.8 

. e 

• 98 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICE ) 

L39  0 

0 

153.9 

109.6 

3.8 

-1 .0 

1 .23 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF.  ) 

LI  50 

0 

154.5 

110.0 

4. 5 

-1.0 

1.26 

4 OS 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICF  ) 

L257A 

0 

155.  1 

106.5 

3.2 

-4 . 3 

1.10 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICE  ) 

L262S 

0 

156.6 

109.2 

5.9 

-2.7 

.85 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICF  ) 

L2S5 

0 

157.0 

112.6 

8.0 

-.0 

.96 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICE  ) 

L24 1 

0 

157.2 

118.0 

11.0 

4.5 

1 . 04 

40  S 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RIFICE  ) 

L257C 

0 

1 57.8 

106.3 

5.4 

-5.8 

.85 

4 OS 

AIR 

RESISTANCE, 

SHEFFIELD 

<3/4 

INCH 

DIAMETER 

0RIFICE  ) 

LI  27 

0 

158.7 

115.7 

11.1 

1.7 

1.03 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

(3/4 

INCH 

DI \METER 

0RTFICF  ) 

L173B 

0 

162.0 

120.0 

17.0 

3.1 

1.21 

4 OS 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

INCH 

DIAMETER 

0RTFICE  ) 

L22  8 

0 

165.9 

112.7 

15.6 

-4.6 

1.21 

40S 

AIR 

RESISTANCE, 

SHEFFIELD 

(3/4 

INCH 

DIAMETER 

0RIFICE  ) 

L562 

♦ 

389.0 

365.0 

337.7 

93.9 

4.35 

4 OQ 

AIR 

RESISTANCE, 

SHEFFIELD 

< 3/4 

IN.0RIFICE,  10  LBS  Pr'SSURE) 

L484 

♦ 

532.0 

412.0 

484.2 

59.2 

2.06 

4 OB 

AIR 

RESISTANCE, 

BENDTSEN, 

HG  150 

LI  82  B 

♦ 

660.0 

428.  5 

6 Cl  .9 

6.4 

4.39 

40B 

AIR 

RESISTANCE, 

BENDTSEN, 

WG  1 50 

L243B 

♦ 

694.6 

441 .0 

638.0 

-1.1 

3.69 

40B 

AIR 

RESISTANCE, 

BENDTSEN, 

WG  150 

CMEANS: 

150.2 

108.5 

1.00 

95% 

ELLIPSE : 

22.0 

7.1 

HITH 

GAMMA  - 

31  DEGREES 

9 


5HEFF o UNITS 

100  105  1 10  1 15  120  125  130 


AIR  RESISTANCE,  SHEFFIELD 


SAMPLE  H37  = 150.  SHEFF  . UNITS  SAMPLE  H27  = 108.  SHEFF  . UNITS 


SHEFF.  UNITS 
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Hl'I'ellT  NO,  800  TAPP  I COLLAHOHAT  I Vfi  BfiFEBBNrB  PSOGRA  M NOVEMBER  1577 

ANALYSIS  141-1  TABLE  1 

AIR  RBMSTANCE,  HIOH  RANGE,  OOBLBY  MERCURY  FLOTATION 
DIRECT  HEADING.  SEC/10  CC,  MERCURY  DBNSITY 


SAMPLE 

kFLFASE 

EASE 

SAMPLE 

RELEASE 

BASE 

TEST 

D.  ■ 

• 1 0 

LAB 

B47 

82  GRAMS  PER  SCUARE  METER 

B73 

116  GRAMS  PER  SQUARE  METER 

CODE 

MFA  N 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

1122 

1776  . 

287. 

1 .39 

359. 

1 .06 

1366. 

118. 

.56 

786. 

1.52 

4 1 G 

e 

LI  22 

1128 

1296. 

-194. 

-.94 

236. 

.69 

1082. 

-166. 

-.79 

324. 

.63 

41G 

© 

LI  26 

1134 

1205. 

-284. 

-1.38 

206. 

.60 

1255. 

7 . 

.03 

644. 

1.25 

41  G 

e 

LI  34 

L166M 

1 786. 

297. 

1.44 

373. 

1.10 

1211. 

-38. 

-.18 

604, 

1.17 

4 1 G 

© 

LI  66M 

LIS  5 

1522. 

33. 

.16 

414. 

1.22 

1588. 

339. 

1.62 

465. 

.90 

4 1 G 

© 

LI  95 

L202 

1321  . 

-lee. 

-.82 

319. 

.94 

1015. 

-234. 

-1.12 

349. 

.68 

4 1G 

o 

L202 

L224 

1689. 

199. 

.97 

452. 

1 .33 

1437. 

1 89. 

.90 

623. 

1.21 

4 1 G 

L 2?% 

L230 

1494, 

5. 

.02 

193. 

.57 

1251. 

2. 

. 01 

715. 

1.39 

4 1 G 

© 

L?  30 

L259 

1643, 

154, 

.75 

261. 

.77 

1116. 

-132. 

-.63 

358. 

.69 

4 1 G 

0 

L2  59 

L356 

1066. 

•423. 

-2.05 

242. 

.71 

792. 

-457. 

-2.18 

215. 

.42 

410 

0 

L358 

L396T 

1491  . 

1 . 

.01 

331  . 

.97 

1 362. 

114. 

.54 

526. 

1 .02 

4 1 G 

© 

L3  96T 

LS57 

1595. 

106. 

.51 

442. 

1 .30 

1 056. 

-193. 

-.92 

236. 

.46 

41G 

e 

Lf  5 7 

L55  8 

1562. 

73. 

.35 

657. 

1.93 

1404. 

156. 

.74 

793. 

1 . 54 

4 1 G 

© 

L5S6 

L559 

1704. 

214. 

1.04 

390. 

1.15 

1044. 

-204. 

-.98 

326. 

.63 

4 1 G 

© 

LSS9 

L56  0 

1524. 

34. 

.17 

408. 

1.20 

1548. 

300  . 

1 .43 

448. 

.87 

4 1 G 

© 

L560 

L561 

1294. 

•195. 

-.94 

286. 

.84 

13  22. 

74. 

• 3S 

889. 

1 .72 

4 1 G 

© 

L561 

L576 

1349. 

-140. 

-.68 

2Ce. 

.61 

1374. 

126. 

.60 

467. 

.90 

41  G 

© 

L5  76 

GR.  MEAN 

- 1489. 

SEC/IO  CC 

GRAND  MEAN 

- 1249. 

SEC/1  0 CC 

TEST  DETERMINATIONS 

- 1 0 

SD  MEANS 

• 206. 

SEC/10  CC 

SD  OF  MEANS 

- 209. 

SEC/10  CC 

17  LABS  IN 

GRAND 

MEANS 

AVERAGE  SIR  • 

340. 

SEC/10  CC 

AVERAGE  SDR 

- 516. 

SEC/10  CC 

TOTAL  NUMBER  eF  LAE6FA18R IE  £ SEPORTING  • 17 


Best  Values:  B47  1500  + 

B73  1300  + 


280  seconds  per  10  cc  mercury 
280  density  (direct  reading) 


The  values  reported  here  are  the  time  in  seconds 
required  for  the  displacement  of  10  ml  of  air  through 
an  area  of  1.0  in^  of  the  specimen.  The  values  are 
not  converted  to  100  ml  of  air  nor  to  oil  density. 


REPORT  NO.  50G 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T41-1  TABLE  ?. 

AIB  RESISTANCE,  HIGH  RANGE,  GURLEY  MERCURY  FLOTATION 
DIRECT  READING,  SEC/10  CC.  MERCURY  DENSITY 


NOVEMBER  1977 


LAB 

CADE 

F 

MEANS 

B47  B73 

COORDINATES 
HAJOE  MINOR 

AVG 
R.  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT-- -CONDITIONS 

L358 

6 

1066. 

792  . 

-62  2 . 

-11  . 

.57 

AIG 

AIR 

RESISTANCE, 

BIGB 

RANGE, 

GURLEY 

MEPCURY 

FLOTATION 

LI  34 

© 

1205. 

1255. 

-191  . 

2 10. 

.93 

41G 

AIR 

RESISTANCE, 

BIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L561 

6 

1294. 

1322. 

-62. 

192. 

1.28 

41  G 

AIR 

RESISTANCE. 

HIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

LI  2 8 

0 

1296. 

1082. 

-254. 

25. 

.66 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GUHLFY 

MERCURY 

FLOTATION 

L2  02 

0 

1321  . 

1015. 

•285. 

-40. 

.81 

4 1 G 

AIR 

RESISTANCE, 

HIGB 

RANGE. 

GURLEY 

MERCURY 

FLOTATION 

L576 

0 

1349. 

1374. 

-6. 

188. 

.76 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L39  6T 

0 

1491  . 

1362. 

83. 

78. 

1.00 

41G 

AIR 

RESISTANCE, 

HIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L230 

0 

1494. 

1251  . 

5. 

-2. 

.98 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

LI  95 

0 

1 S22  . 

1588. 

267. 

211. 

1 .06 

41  G 

AIR 

RESISTANCE, 

BIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L560 

0 

1524. 

1548. 

240. 

183. 

1.04 

41  G 

AIR 

RESISTANCE, 

HIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L558 

0 

1562. 

1404. 

163. 

55. 

1 .73 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L557 

0 

1595. 

1056. 

-66. 

-210. 

.68 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L2  59 

0 

1643. 

1116. 

1 1 . 

-203. 

.73 

4 1 G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L22  4 

0 

1689. 

1437. 

274. 

-13. 

1 .27 

41  G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L55  9 

0 

1704. 

1044. 

1. 

-256. 

.89 

41G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

LI  22 

© 

1776. 

1366. 

284  . 

-125. 

1 .29 

4 1 G 

AIR 

RESISTANCE, 

HIGH 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

L166M 

0 

1786. 

1211. 

178. 

-240. 

1.13 

41  G 

AIR 

RESISTANCE, 

HIGB 

RANGE, 

GURLEY 

MERCURY 

FLOTATION 

G MEANS: 

1489  . 
95* 

1249. 

ELLIPSE: 

676. 

471. 

1 .00 
* ITH 

GAMMA  • 

46  DEGREES 

11 


SEC/  10  CC 


AIR  RESISTANCE,  GURLEY  HG  FL0TRT I 0N 

SRMPLE  B47  = 1489.  SEC/10  CC  SAMPLE  B73  = 1249.  SEC/10  CC 


CD  + . X . « NOT  IN  GRAND  MEANS 
r- 

CO  ANALYSIS  T41-1 


Q_ 


CL 

lO 


O 


O 


o 

o 


© 


© 


o 


<&- 


o 


© 


© 


© 


© 


© 


© 


© 


SAMPLE  B47 


700  800  900  1000 


1200  1400  1600 

SEC/10  CC 


1800 


2000 


2200 
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HBPeiT  NO,  f 00  IAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1$?? 

ANALYSIS  1*4*1  TABLE  1 
SMOOTHNESS,  PARKER  PRINTSURF 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

D.  • 

10 

LAB 

BAA 

8 A CRAMS 

PER  SQUARE  METER 

Jll 

102  GRAMS 

PER  SQUARE  METER 

CODS 

MEAN 

CFV  N 

.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DBV 

SDR 

S.  SDR 

VAR 

F 

LAB 

LI  22 

S.68 

-.01 

-.03 

.08 

.75 

4.94 

.13 

.67 

.23 

1.34 

44P 

0 

LI  22 

LI  82 

5.78 

.10 

.42 

.10 

1.00 

5.00 

.18 

.96 

.15 

.88 

44P 

e 

LI  82 

LI  83 

5.66 

-.03 

-.12 

.13 

1.26 

4.57 

-.25 

-I  .30 

.13 

.79 

44P 

« 

LI  83 

L223 

5.76 

.07 

.30 

.10 

1 . 05 

4.e6 

.04 

.20 

.17 

1.01 

44  P 

0 

L223 

L2  8 8 

6.07 

.38 

1.66 

.13 

1.34 

5.04 

.22 

1.17 

.16 

.95 

44P 

0 

L288 

L31  7 

5.54 

-.15 

-.64 

.10 

.97 

4.68 

-.14 

-.72 

.18 

1 .07 

44P 

0 

L317 

LS88 

5.32 

-.37 

1 .60 

. 06 

.63 

4.63 

-.19 

-.99 

.16 

.96 

44P 

6 

L588 

CR.  MEAN 

• 5.69 

MICRONS 

GRAND  MEAN 

- 4.  e2 

MICRONS 

TEST  DETERMINATIONS 

• 1 0 

SD  MEANS 

- .23 

MICEeNS 

SD  OF  MEANS 

• .19 

MICRONS 

7 LABS  IN 

GRAND 

MF 

ANS 

AVERAGE 

SDR  - 

.10 

MICRONS 

AVERAGE  SDR  - 

.17 

MICRONS 

TOTAL  NUMBER  eF  LAEORA  T OR  IE  S FF. PORTING  ■ 7 

Best  Values:  H44  5.6  microns 

Jll  4.9  microns 


REPORT  NO.  50G  TAPP I COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  19-77 

ANALYSIS  T44-1  TABLE  2 
SMOOTHNESS,  PARKER  PRINTSURF 


LAB  MEANS  COORE  I NAT E S AVG 


CODE 

F 

H44 

Jll 

MAJOR 

MINOR 

R.  SDR 

VAfi 

PROPERTY— 

-TEST 

INSTRUMENT ---CONDI TIflN  S 

L58  8 

0 

5.32 

4.  62 

-.41 

• 08 

. 80 

44  P 

SMOOTBNESS, 

PARKER 

PRINTSURF 

L31  7 

0 

5.54 

4. 6e 

-.20 

-.02 

1 .02 

44P 

SMOOIBNESS, 

PARKER 

PRINTSURF 

LI  8 3 

0 

5.66 

4.57 

-.17 

-.18 

1 .03 

44  P 

SMOOTBNESS, 

PARKER 

PRINTSURF 

LI  22 

0 

5.68 

4.94 

. 07 

.11 

1.04 

44  P 

SMOOTBNESS, 

PARKER 

PRINTSURF 

L223 

0 

5.76 

4.86 

.08 

-.01 

1 . 03 

4 4 P 

SMOOTBNESS, 

PARKER 

PRINTSURF 

LI  82 

0 

5.7e 

5.00 

.19 

• 08 

.94 

44  P 

SMOOTHNESS. 

PARKER 

PRINTSURF 

L288 

0 

6.C7 

5.04 

.44 

-.06 

1.14 

44P 

SMOOTHNESS. 

PARKER 

PRINTSURF 

GMEANS : 

5.69 

4.82 

1 .00 

95* 

ELLIPSE: 

1.05 

. 37 

WITH 

GAMMA  - 37  DEGREES 
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REPORT  NO.  SOG  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  T*5-l  TABLE  1 
SMOOTHNESS,  SHEFFIELD  UNITS 
SHEFFIELD  TESTER  IS  STANDARD  FOR  THIS  ANALYSIS 


SAMPLE 

PRINTING 

SAMPLE 

PRINTING 

TEST 

D.  ■ 

1 15 

LAB 

B44 

84  GRAMS 

PER  S 

QUARE  METER 

J1  1 

102  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DFV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  00 

277. 3 

17.2 

1.72 

1 1 .2 

1 . 20 

143.9 

6.2 

.99 

10.0 

.94 

45S 

0 

LI  00 

LI  07 

279.3 

19.2 

1.92 

8.8 

.95 

146.3 

8.6 

1 .37 

12.6 

1.18 

45S 

0 

LI  07 

LI  08 

247.8 

-12.4 

-1 .24 

6.5 

.70 

1 29.2 

-8.6 

-1.38 

12.8 

1 .20 

4 5S 

0 

LI  08 

LI  1 4 

261.7 

1.5 

.15 

9.6 

1.03 

134.9 

-2.9 

-.47 

1 a. 9 

1 .39 

45S 

0 

LI  1 4 

LI  1 5 

240.0 

-20.  1 

-2.02 

6.3 

. 68 

129.7 

-8.1 

-1.30 

9.3 

.88 

45S 

0 

LI  15 

LI  21 

266.3 

6.2 

.62 

9.9 

1.07 

139.3 

1.6 

.25 

1 0.  8 

1 .02 

45S 

0 

LI  21 

LI  2 2 

262.2 

2.1 

.21 

9.7 

1 . 05 

141  .9 

4.1 

.65 

13.9 

1 .30 

45  S 

0 

LI  22 

LI  2 3 

252.3 

-7.8 

-.78 

14.9 

1 . 60 

1 32.0 

-5.8 

-.93 

15.0 

1.41 

45S 

0 

LI  23 

LI  24 

235.2 

-24.9 

-2.50 

6.0 

.65 

135.4 

-2.4 

-.38 

11.0 

1 .03 

4 5 S 

*■ 

LI  24 

LI  2 5 

249.0 

-11.1 

-1.  11 

8.7 

.94 

136.7 

-1  . 1 

-.18 

9.2 

.86 

45S 

0 

LI  25 

LI  26 

276.4 

16.3 

1 .63 

7.9 

.85 

143.0 

5.2 

• 84 

11.1 

1 .04 

45S 

0 

LI  26 

LI  28 

258.0 

-2. 1 

-.21 

e.2 

.68 

131.3 

-6.4 

-1 .03 

8.8 

.82 

45S 

0 

LI  28 

LI  32 

261 . 1 

.9 

. 09 

1C. 9 

1.18 

133.3 

-4.5 

-.72 

9.9 

.93 

4 5 S 

© 

LI  32 

LI  3 4 

269.3 

9.2 

.92 

e.  o 

.86 

137.7 

-.1 

-.02 

9.0 

.85 

45S 

0 

LI  34 

L139S 

267.7 

7.5 

.75 

11.0 

1.  19 

146.0 

8.2 

1.32 

9.7 

.91 

45  S 

0 

LI  39S 

LI  4 8 

268.  5 

8.4 

.84 

13.6 

1.47 

143.7 

6.0 

.95 

11.1 

1.04 

45S 

0 

LI  48 

LI  50 

272.0 

11.9 

1 . 19 

11.0 

1 . 19 

136.3 

-1  .4 

-.23 

11.3 

1 .06 

45S 

0 

LI  50 

LI  52 

255.6 

-4.5 

-.45 

7.6 

. 82 

142.5 

4.8 

.76 

10.8 

1 .01 

45S 

0 

LI  52 

LI  53 

277.4 

17.  3 

1 .73 

11.7 

1.26 

144.2 

6.4 

1 .03 

6.8 

.63 

45S 

0 

LI  53 

LI  5 7 

260.2 

. 1 

.01 

11.4 

1.23 

1 06.2 

-31 . 6 

-5.06 

6.6 

.62 

45S 

X 

LI  57 

LI  58 

252.7 

-7.5 

- .75 

13.5 

1 .45 

139.3 

1.6 

.25 

1 0.3 

.97 

A5S 

0 

LI  58 

LI  59 

256.7 

-1.5 

-.15 

7.4 

. 80 

143.7 

5.9 

.94 

14.3 

1.34 

45S 

0 

LI  59 

LI  62 

274.0 

13.9 

1 .39 

e.5 

.92 

143.0 

5.2 

.84 

10.  3 

.97 

45S 

0 

LI  62 

LI  66 

254.  1 

-6.0 

-.60 

7.3 

.79 

133.3 

-4.5 

-.72 

9.2 

• 86 

45S 

0 

LI  66 

LI  67 

253.0 

-7.  1 

-.71 

5.9 

.64 

135.7 

-2.1 

-.34 

8.2 

.77 

45S 

0 

LI  67 

L173B 

251 . 3 

-e.e 

-.88 

10.8 

1 .16 

131  .0 

-6.8 

-1.09 

5.7 

.54 

45S 

0 

LI  7?b 

11  76S 

263.6 

3.5 

.35 

9.8 

1.05 

138.7 

1 .0 

.15 

11.4 

1 .07 

A5S 

0 

LI  76S 

LI  83 S 

266. 1 

5.9 

.59 

11.8 

1.27 

143.9 

6.2 

.99 

9.4 

.89 

45S 

0 

LI  83S 

L190C 

254.9 

-5.2 

-.52 

6.1 

.65 

139.5 

1 .8 

.28 

8.4 

.78 

45S 

0 

LI  90C 

LI  9 OR 

266.8 

6.7 

.67 

8.5 

.92 

146.2 

8.4 

1 .35 

21.9 

2.05 

45S 

0 

LI  90R 

LI  95 

250.9 

-9.3 

-.93 

1 0.5 

1 .13 

129.7 

-8.0 

-1.29 

9.4 

.88 

A 5S 

0 

LI  95 

L20  3 

251 . 0 

-9.1 

-.91 

1 1.7 

1.26 

133.7 

-4. 1 

-.66 

1 0.9 

1 .03 

45S 

0 

L203 

L21  1 

247.7 

-12.4 

-1 .24 

9.4 

1 .01 

133.9 

-3.  8 

-.62 

11.5 

1 .08 

45S 

0 

L211 

L21  3 

240.2 

-19.9 

-2.00 

15.4 

1 .66 

123.7 

-14.1 

-2.26 

12.1 

1.13 

ASS 

0 

L213 

L2  2 3 

253.1 

-7.1 

-.71 

11.1 

1 .20 

132.9 

-4.8 

-.  ^8 

15.2 

1 .42 

45S 

0 

L223 

L224 

264  .C 

3.9 

.39 

14.5 

1.57 

141.8 

4.0 

.64 

9.6 

.90 

45S 

0 

L224 

L226B 

270.7 

1C. 5 

1.05 

20.2 

2.18 

142.3 

4.5 

.72 

12.6 

1.18 

45S 

0 

L226B 

L228 

242.1 

-18.1 

-1.81 

9.8 

1.06 

132.8 

-5.0 

-.80 

11.1 

1 .04 

45  S 

0 

L228 

L230S 

260.3 

• 2 

.02 

9.2 

.99 

144.9 

7.1 

1.14 

12.7 

1 .19 

45  S 

0 

L230S 

L231 

264.7 

4.5 

.45 

9.3 

1.00 

148.5 

10.7 

1 .71 

9.6 

.90 

ASS 

0 

L231 

L232S 

269.0 

8.9 

. 89 

7.6 

.82 

141.3 

3.  6 

.57 

15.2 

1 .42 

45S 

0 

L232S 

L241 

267.9 

7.  8 

.78 

7.9 

. 85 

1 49.3 

11.6 

1 .85 

1 0.  5 

.98 

45  S 

0 

L241 

L249 

263.7 

3.  6 

. 36 

11.5 

1.24 

145.2 

7.4 

1 .19 

11.3 

1 .06 

45S 

0 

L2  49 

L254 

251 . 1 

-9. 0 

-.90 

9.1 

.98 

138.4 

.6 

.10 

11.0 

1 .03 

A5S 

0 

L254 

L25  5 

255.5 

-4.7 

— . 47 

6.2 

.67 

132.9 

-4.8 

-.78 

1 0.2 

.96 

45S 

0 

L255 

L257A 

258.8 

-1 . 3 

-.13 

7.2 

.78 

129.8 

-8.0 

-1  .28 

9.6 

.90 

45S 

6 

L257A 

L257B 

267.5 

7.4 

.74 

12.5 

1 . 35 

134.5 

-3.3 

-.53 

8.2 

.77 

45S 

0 

L257B 

L257C 

260 . 7 

.6 

.06 

10.5 

1.13 

139.8 

2.0 

.32 

11.5 

1 . 08 

45S 

6 

L257C 

L259 

274. e 

14.7 

1.47 

7.8 

. 84 

143.7 

5.9 

.94 

13.7 

1 .28 

4 5 S 

0 

L259 

L260 

261.5 

1 .3 

.13 

4.6 

.50 

135.8 

-2.0 

-.32 

6.3 

.59 

45S 

0 

L260 

L261 

26  0.5 

.3 

.03 

6.2 

. 67 

133.0 

-4.8 

-.77 

13.6 

1 .28 

45S 

0 

L261 

L262 

264.9 

4.8 

. 48 

7.3 

.78 

148.9 

11.2 

1 .79 

6.6 

.62 

45S 

0 

L262 

L2  7 5 

270.7 

10.5 

1.05 

9.4 

.91 

133.3 

-4.4 

-.71 

9.9 

.93 

45  S 

0 

L275 

L277 

272.3 

12.2 

1 . 22 

7.4 

.80 

1 40.5 

2.8 

.44 

9.9 

.93 

4 5 S 

© 

L2  77 

L27  8 

262.3 

2.2 

• 22 

e.2 

. 89 

144.2 

6.4 

1 .03 

6.  8 

.63 

4 5 S 

0 

L2  78 

L28 1 

261.9 

1 .7 

.17 

10.6 

1.14 

137.3 

-.5 

-.08 

15.  1 

1.42 

45S 

0 

L281 

L285 

244.3 

-is. e 

-1 .58 

16.5 

1 .78 

139.3 

1.6 

.25 

9.4 

.88 

4 5S 

0 

L2  85 

L28  8 

266.2 

6.1 

.61 

10.4 

1.12 

1 36.3 

-1.5 

-.  24 

12.0 

1.13 

45S 

0 

L2  88 

L290 

245.9 

-14.3 

-1  .43 

5.0 

.53 

133.4 

-4.4 

-.70 

6.5 

.79 

45S 

0 

L290 

L291S 

276.0 

15.9 

1 .59 

9.6 

1 .04 

150.5 

12.8 

2.04 

9.5 

.89 

45S 

0 

L291S 

L297 

250.3 

-9.8 

-.98 

14.2 

1.53 

136.3 

-1 .4 

-.23 

9.3 

. 88 

45S 

0 

L297 

L30  1 

255.9 

-4.2 

-.42 

9.3 

1 • 01 

136.4 

-1 .4 

-.22 

11.0 

1 .03 

45S 

0 

L301 

L305 

256.7 

-3.5 

-.35 

8.0 

.86 

130.7 

-7.  1 

-1.14 

6.8 

.64 

45S 

0 

L305 

L308 

251.9 

-8.3 

-.83 

10.9 

1.18 

133.2 

-4.6 

-.73 

1 0.  0 

.93 

45S 

0 

L308 

L31  2 

27  7.8 

17.7 

1 .77 

4.6 

. 49 

131.3 

-6.4 

-1.03 

7.2 

.67 

45S 

• 

L312 

14 
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TAP  P I COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T46-1  TABLE  1 
3MOOTUNEF8,  SHEFFIELD  UNITS 
SHEFFIELD  TESTER  19  STANDARD  FOR  THIS  ANALYSIS 


NOVEMBER  1937 


LAB 

SAMPLE 

H44 

PRINTING 

84  GRAMS  PER  SCUARE  MBTER 

SAMPLE 
J1  1 

PRINTING 

102  GRAMB  PER  SQUARE  METER 

TEST 

D.  ■ 

1 15 

CODE 

MEAN 

LEV 

N.DEV 

SDH 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

L31T 

263.  e 

3.7 

.37 

e«3 

. 89 

139.6 

l.B 

.29 

14.3 

1.34 

459 

ft 

L3  1 7 

me 

272.3 

12.1 

1.21 

e.9 

.96 

1 39.6 

l .8 

.29 

9.7 

.91 

45  S 

0 

L31fl 

L321 

254.7 

-6.8 

-.55 

6.1 

.66 

123.1 

-14.4 

•2.31 

4.1 

.38 

45S 

ft 

L321 

L323 

242  .0 

-18.1 

-1.82 

6.8 

.73 

138.7 

.9 

.14 

6.4 

.60 

45  S 

0 

L323 

L326 

244.1 

-16.0 

-1 .60 

3.7 

.62 

110.5 

-7.3 

-1.17 

5.4 

.51 

45S 

e 

L326 

L32  e 

26  0.e 

.5 

.05 

5.0 

.54 

139.3 

1.5 

.24 

11.4 

1.07 

45S 

e 

L328 

L3«l 

259.1 

-1.1 

-.11 

9.0 

.97 

136.7 

-l  .0 

-.17 

1 1 .9 

1.11 

45S 

0 

L341 

L342 

2‘T2.0 

11.9 

1.19 

7.0 

.76 

149.7 

11.9 

1 .90 

15.2 

1 .42 

4 5 S 

a 

L3A2 

L34  9 

254. 5 

-5.7 

-.57 

15.2 

1 .64 

128.2 

-9.6 

-1  .53 

9.9 

.93 

45S 

ft 

L3A5 

L360 

260.7 

.6 

.06 

6.9 

.75 

131  .7 

-6.0 

-.97 

10. 1 

.95 

45S 

ft 

L360 

L366 

263.3 

3 . 1 

.31 

6.5 

.70 

133.3 

-4.4 

-.71 

1 0.  4 

.9‘» 

45S 

a 

L768 

L3  7 0 

236.6 

-3.5 

-.35 

e .4 

.91 

134.4 

-3.4 

-.54 

6.3 

.59 

45S 

a 

L370 

L372 

2S4.S 

-5.6 

-.56 

1C. 7 

1.16 

126.1 

-11.6 

-1.87 

9.2 

.87 

45S 

« 

L37? 

L376 

252.5 

-7.7 

-.77 

6.8 

.95 

144.7 

6.9 

1.10 

12.  0 

1.13 

45S 

0 

L376 

L370 

249.2 

-1C. 9 

-1.09 

1 0.1 

1 .09 

134.0 

-3.8 

-.61 

13.5 

1 .26 

45S 

0 

L378 

L380 

2Se.7 

-1  .5 

-.15 

4.0 

.43 

129.1 

-8.7 

-1  .40 

6.7 

.63 

45S 

6 

L380 

L382 

26  6.3 

6 . 1 

.61 

7.4 

. 80 

l 30.7 

-7.1 

-1.14 

6.8 

. 64 

4 5 S 

0 

L382 

L390 

267.5 

7.4 

.74 

7.6 

.82 

138.5 

.7 

.11 

1 3.  8 

1 . 29 

45  S 

a 

L390 

L396M 

26C  .7 

.5 

. 05 

6.2 

.67 

141.7 

3.9 

.62 

13.0 

1.22 

45  S 

a 

L396M 

L56  1 

255.3 

-4.6 

-.48 

7.2 

.78 

146.7 

8.9 

1 .42 

14.4 

1 .35 

45S 

a 

L56 1 

L5’l 

262.0 

1.9 

. 19 

12.1 

1.30 

148.3 

10.6 

1.69 

9.8 

.92 

45  S 

a 

L571 

LS^E 

280.6 

20.5 

2.05 

e.6 

.93 

141.3 

3.6 

.57 

14.3 

1 .34 

45S 

a 

L575 

L587 

256.  7 

-3.5 

-.35 

8.2 

. 88 

139.7 

1.9 

.30 

10.4 

.98 

45S 

a 

L5  87 

GR.  MEAN  - 

260.1 

SHEFF.  UNITS 

GRAND  MEAN  • 

137.8 

SHEPF.  1 

UNITS 

TEST  DETERMINATIONS 

- 1 5 

SD  MEANS  * 

10.0 

SHEFF.  UNITS 

AVERAGE  SER 

• 9.3 

SD  OF  MEANS  ■ 
SHEFF.  UNITS 

6.2 

SHEFF • UNITS 

AVERAGE  SPR  • 

10.7 

87  L\BS  IN  GRAND 
SHEFF.  UNITS 

MEANS 

LI  7 4 31  1 .3  SI. 2 S.12  S . 9 

TOTAL  NUMBER  eF  LABORATORIES  REPORTING  - 

Best  Values:  H44  260  + 17  Sheffield  units 
Jll  140  + 10  Sheffield  units 

.64 

89 

236.7 

9e.9 

15.84 

7.4 

.69 

45  R 

LI  74 
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NOVEMBER  1977 


RFP0RT  NO.  SOG  TAPPI  COLLABORATIVE  REFERFNCE  PROGRAM 

ANALYSIS  145-1  TABLE  2 
SMOOTHNESS,  SHEFFIELD  UNITS 
SHEFFIELD  TESTER  IS  STANDARD  FOR  THTS  ANALYSIS 


LAB 

MEANS 

C00RCINATES 

AVG 

CODE 

F 

H4  4 

J1  1 

MAJOR 

M IN0H 

fi.  SDR 

VAR 

PR0PE1TY-- 

-TEST  INSTRUMENT- - 

LI  2 4 

* 

235.2 

135.4 

-23.8 

7.8 

.84 

45  S 

SM00TBNESS, 

SHEFFIELD 

LI  15 

0 

240.0 

129.7 

-21.7 

• 6 

.78 

45S 

SM00TBNESS, 

SHEFFIELD 

L213 

0 

240. 2 

123.  7 

-23.9 

-5.0 

1.40 

45S 

SM00TBNESS, 

SHEFFIELD 

L323 

O 

242.0 

138.7 

-16.3 

8.1 

.67 

45S 

SM00T  HNESS , 

SHEFFIELD 

L22  8 

O 

242.1 

132.  e 

-18.6 

2.7 

1.05 

45  S 

SM00TBNESS, 

SHEFFIELD 

L326 

0 

244.1 

1 30.5 

-17.6 

-.3 

. 56 

45  S 

SM00TBNESS, 

SHEFFIELD 

L285 

0 

244.3 

139.3 

-13.9 

7 • 8 

1.33 

45S 

SM00TBNESS, 

SHEFFIELD 

L290 

0 

245.9 

133.4 

-14.8 

1.7 

.66 

45S 

SM00TBNESS, 

SHEFFIELD 

L211 

6 

247.7 

133.9 

-12.9 

1.4 

1 .04 

45S 

SN007BNESS. 

SHEFFIELD 

LI  08 

0 

247.  8 

129.2 

-14.  e 

-2.9 

.95 

45  S 

SM00TBNESS, 

SHEFFIELD 

LI  25 

0 

249.0 

136.7 

-10. 7 

3.4 

.90 

45  S 

SM00TBNESS, 

SHEFFIELD 

L37  8 

0 

249.2 

134.0 

-11.5 

.9 

1.18 

45S 

SM00TBNESS, 

SHEFFIELD 

L297 

0 

250.3 

136.3 

-9.6 

2.6 

1.21 

45S 

SM00TBNESS, 

SHEFFIELD 

LI  9 5 

0 

250.  9 

129  .7 

-11.7 

-3.7 

1 .00 

45S 

SM00T  BNESS, 

SHFFFIELD 

L2  03 

0 

251.0 

133.7 

-10.0 

-.1 

1.14 

45S 

SM0CT  BNESS, 

SHEFFIELD 

L254 

0 

251.1 

138.4 

-8.0 

4.2 

1 .01 

45  S 

SM00TBNESS. 

SHEFFIELD 

L173B 

0 

251.3 

131.0 

-10.8 

-2.7 

. 85 

45S 

SM00T  BNESS , 

SHEFFIELD 

L308 

0 

251 . 9 

133.2 

-9.4 

-.9 

1 • 06 

45S 

SM00TBNESS, 

SHFFFIELD 

LI  23 

0 

252.  3 

132.0 

-9.5 

-2.2 

1.51 

45S 

SM00T  BNESS , 

SHEFFIELD 

L37  6 

0 

252.5 

144.7 

-4.3 

9.4 

1 . 04 

45S 

SMCeTBNESS, 

SHEFFIELD 

LI  58 

0 

252.  7 

139.3 

—6  • 2 

4 .4 

1.21 

45S 

SM00THNESS, 

SHEFFIELD 

L 1 6 7 

0 

252.  0 

135.7 

-7.4 

.9 

. 70 

45S 

SM00TBNESS, 

SHEFFIELD 

L223 

0 

253.  1 

132.9 

-8.4 

-1 . 6 

1.31 

45S 

SM00TBNESS, 

SHEFFIELD 

LI  66 

0 

254.  1 

133.3 

-7.3 

-1.7 

.82 

45S 

SM00TBNESS. 

SHEFFIELD 

L349 

O 

254.5 

128.2 

-9.0 

-6.5 

1 . 29 

45S 

SM00TBNESS, 

SHEFFIELD 

L372 

0 

254.  5 

126.  1 

-9.  e 

-8.4 

1 .01 

45  S 

SM00T  BNESS, 

SHEFFIELD 

L321 

0 

254.7 

123.3 

-10.8 

-11.0 

.52 

45S 

SM00TBNESS, 

SHEFFIELD 

L190C 

0 

254.  9 

139.5 

-4. 1 

3.7 

.72 

45S 

SM00TBNESS, 

SHEFFIELD 

L56  1 

0 

255.  3 

146.7 

- .9 

10.1 

1 .06 

45S 

SM00TBNESS, 

SHEFFIELD 

L25  5 

0 

255.5 

132.9 

-6.2 

-2.6 

.81 

45S 

SM00T  BNESS , 

SHEFFIELD 

LI  52 

0 

255.6 

142  .5 

-2.3 

6.2 

.92 

45  S 

SM00TBNESS, 

SHEFFIELD 

L30  1 

0 

255.9 

136.4 

-4 . 4 

• 4 

1 • 02 

45S 

SM00 1BNESS, 

SBFFFIELD 

L370 

0 

256.6 

134.4 

-4.6 

-1.7 

.75 

45S 

SM007HNESS, 

SHEFFIELD 

L587 

0 

256.  7 

139.7 

-2.4 

2.  1 

.93 

45S 

SM00T  BNESS , 

SHEFFIELD 

L305 

0 

256.  7 

130.7 

-6.0 

-5.1 

.75 

45S 

SM06  T BNESS , 

SHEFFIELD 

LI  28 

0 

258.  0 

131.3 

-4.5 

-5.0 

.85 

45  S 

SM00 T BNESS, 

SHEFFIELD 

L38  0 

0 

2se.  7 

129.1 

-4.  e 

-7.4 

.53 

4 5 S 

SM00TBNESS, 

SHEFFIELD 

LI  59 

0 

258.7 

143.7 

1 .0 

6.0 

1.07 

45S 

SM00T  BNESS , 

SHEFFIELD 

L2S7A 

0 

258 . 8 

129.8 

• 4.4 

-6. 8 

. 84 

45S 

SM00  THNE  S S , 

SPEFF I ELD 

L34  1 

0 

259.  1 

136.7 

-1 .4 

-.5 

1.04 

45S 

SM00T  HNESS , 

SHEFFIELD 

LI  57 

X 

260.2 

106.2 

-12.6 

-29.0 

.92 

45  S 

SM00TBNESS, 

SHEFFIELD 

L230S 

0 

260.  3 

144.9 

3.0 

6 . 4 

1 .09 

45  S 

SM00TBNESS, 

SHEFFIELD 

L261 

0 

260.5 

133.0 

-1 .6 

-4.5 

.97 

45S 

SM00TBNESS, 

SHEFFIELD 

L32  8 

0 

260.6 

139. 3 

1 .0 

1.2 

. 80 

45S 

SM60TBNESS, 

SHEFFIELD 

L396M 

0 

260.7 

141  .7 

2.0 

2.4 

.95 

45S 

SM00TBNESS, 

SHEPFI ELD 

L36  0 

0 

260.7 

131 . 7 

-1  . 9 

-s.e 

.85 

45  S 

SM001HNESS. 

SHEFFIELD 

L257C 

0 

260.7 

139.8 

1.3 

1.6 

1.11 

45S 

SM00THNESS, 

SHEFFIELD 

LI  32 

0 

261.1 

133.3 

-1 .0 

-4.5 

1.05 

45S 

SM00T  HNESS , 

SHEFFIELD 

L260 

0 

261.5 

135. e 

• 4 

-2.2 

.55 

45S 

SM001BNESS, 

SHEFFIELD 

LI  1 4 

0 

261. 7 

134.9 

• 2 

-2.3 

1.21 

4 5 S 

SM00THNESS, 

SHEFFIELD 

L28 1 

0 

261.9 

137.2 

1 .4 

-1  .2 

1 .28 

4 5 S 

SM0CTHNESS, 

SBFFFIELD 

L57  1 

0 

262.0 

148.2 

5.9 

8.9 

1.11 

45S 

SM00TBNFSS, 

SHPFFIELD 

LI  2 2 

0 

262.2 

141.9 

3.5 

2.9 

1.17 

45S 

SM0C  T BNESS , 

SHEFFIELD 

L2  7 8 

0 

262.  3 

144.  2 

4.6 

5.0 

.76 

45S 

SMe0TBNESS, 

SHEFFIELD 

L36  6 

0 

263.3 

133.3 

1 • 1 

-5.3 

.84 

45S 

SM00TBNESS, 

SHEFFIELD 

LI  76  S 

0 

263.6 

138.7 

3.5 

..c 

1 .06 

45S 

SM00TBNESS, 

SHEFFIELD 

L24  9 

0 

263. 7 

145.2 

6.2 

5 • 4 

1.15 

45S 

SM00TBNFSS, 

SHEFFIELD 

L31  7 

0 

263.8 

1 39. 6 

4.1 

.2 

1.12 

45  S 

SM00TBNESS, 

SHEFFIELD 

L22  4 

0 

264.0 

141.8 

5. 1 

2 . 1 

1.24 

45S 

SN00THNESS, 

SHEFFIELD 

L231 

0 

264.7 

148.5 

8.4 

8.0 

.95 

453 

SM007HNESS. 

SHEFFIELD 

L26  2 

0 

264.9 

148.9 

6.9 

8.3 

.70 

45  S 

SM00T  BNESS, 

SHEFFIELD 

LI  83S 

0 

266.  1 

143.9 

7.9 

■a  -a 

1 .06 

45S 

SM00  TBNESS, 

SHFFFIELD 

L288 

0 

266. 2 

136.3 

4.9 

-2.8 

1.13 

45  S 

SM00THNESS, 

SHEFFIELD 

L382 

0 

266.  3 

130.7 

2.8 

-9.0 

.72 

45S 

SM00T  BNESS, 

SHEFFIELD 

LI  21 

0 

266.  3 

139.3 

6.3 

-1  . 1 

1 .04 

45S 

SM001BNESS, 

SHEFFIELD 

-CONDITIONS 
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REPORT  NO.  5A0 


TAFPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T45-1  TABLE  2 
SMOOTHNESS,  SHEFFIELD  UNITS 
SHEFFIELD  TESTER  IS  STANDARD  FOR  THIS  ANALYSIS 


LAB 

CODE 

F 

MEANS 
H44  Jil 

COORDINATES 
MAJOR  MIN6S 

AVO 

S.SDS 

VAR 

PROPERTY— 

-TEST  INST 

L190R 

0 

266,8 

146.2 

9.5 

5.1 

1 .49 

45  S 

SMOOTHNESS. 

SHFPFIELD 

L257B 

0 

26"T,  5 

134.5 

5.4 

-6.0 

1.06 

45  S 

SM001BNESS, 

SHEFFIELD 

L390 

0 

267.5 

138.5 

7.0 

-2.3 

1.06 

45S 

SMOOTBNESS. 

SHFFFIELD 

LI  39  S 

0 

26*>.  7 

146.0 

10.2 

4.5 

l.OS 

45S 

SMOOTHNESS. 

SHE  PF I ELD 

L241 

0 

267.9 

149.3 

11  .8 

7.5 

.92 

45S 

SMOOTHNESS, 

SHFFFIELD 

LI  48 

0 

268.5 

143.7 

10.1 

2.1 

1 .26 

4 5 S 

SMOOT  BNESS. 

SHEFFIELD 

L232S 

0 

269.0 

141.3 

9.5 

-.3 

1.12 

45  S 

SMOOTHNESS. 

SHEFFIELD 

LI  34 

0 

269. 3 

137.  7 

8.4 

-3.8 

.66 

45S 

SMOOT  BNESS. 

SHEFFIELD 

L275 

0 

270.7 

133.3 

7.9 

-8.3 

.92 

45  S 

SMOOTBNESS, 

SHEFFIELD 

L226B 

0 

27  0.7 

142.3 

11  .4 

-.1 

1.68 

45S 

SMOOTHNESS. 

SHFFFIELD 

L342 

0 

272.0 

149.7 

15.6 

e.i 

1 .09 

45  S 

SMOOTHNESS, 

SHEFFIELD 

LI  50 

0 

272.0 

136.3 

10.3 

-6.1 

1.12 

45S 

SMOOTHNESS, 

SHEFFIELD 

L318 

0 

272.  3 

139.6 

11.8 

-3.2 

.94 

45S 

SMOOTHNESS, 

SHEFFIELp 

L277 

0 

272.  3 

140.  5 

12.3 

-2.4 

.67 

45S 

SMOOTBNESS, 

SHEFFIELD 

LI  62 

0 

274.0 

143.0 

14.8 

-.8 

.94 

45  S 

SMOOTBNESS, 

SHEFFIELD 

L259 

0 

274.  8 

143.7 

is. e 

-.5 

1 .06 

45  S 

SMOOTHNESS, 

SHEFFIELD 

L291  S 

0 

2*>6.  0 

150.5 

19.6 

5.3 

.97 

45S 

SM00TBNESS, 

SFEFFIFLD 

U 26 

0 

276.4 

143.0 

17  .0 

-1.7 

.95 

45S 

SMOOTHNESS, 

SHEFFIELD 

LI  00 

0 

277.3 

143.9 

18.2 

-1,2 

1 .07 

45S 

SMOOTBNESS, 

SHEFFIELD 

Li  5 3 

0 

277.4 

144.2 

18.4 

-1 .0 

.95 

45S 

SMOOTHNESS, 

SHEFFIELD 

L31  2 

• 

277.8 

131.3 

13.6 

O 

r> 

• 

.58 

45  S 

SM0OTBNESS, 

SHEFFIELD 

LI  07 

279.3 

146.3 

21.0 

• 2 

1.07 

45S 

SMOOT  BNESS, 

SHEFFIELD 

L^75 

0 

280.6 

141 .3 

20.2 

-4.9 

1.13 

45S 

SMOOTHNESS, 

SHEFFIELD 

Li  7 4 

♦ 

311.3 

236.7 

86.5 

70.1 

.66 

45  R 

SMOOTBNESS, 

SHEFFIELD, 

GMEAK 

S: 

260.1 
95%  1 

137.8 

ELLIPSE: 

26.8 

12.4 

l .00 
RITH 

GAMMA  - 23  DEGREES 

-CONDITIONS 
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SHEFF.  UNITS 


SMOOTHNESS , SHEFFIELD 


SAMPLE  H 4 4 = 260.  SHEFF.  UNITS  SAMPLE  Jll  = 138.  SHEFF.  UNITS 
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RE  PPMT  NP,  ■'Cfl  TAPP1  fc«H  L A BURAT ! VE  BEEEMgNeg  P8G0HAM  N©  VFMBFB  1 •?’' 

ANALYdg  f»g-g  TABLE  J 
SMf'QTHNBiS  , BIKE  SFQGNng 

TAFT t iUeanilE  MfiTHPB  T *?«  SU-’I,  0MP3THNE88  6P  PAPER  (REEK  MfiTRGB ) 


LAH 

(AMPLE 

H«4 

64  GRAMM 

1 MINTING 

PER  SQUARE  NETFN 

«AMPLH 

Jll 

PRINTING 

102  GRAMS  PEE  SQUARE  METER 

D.  ■ 

' 18 

CODE 

ME  A F 

DEV 

N.  DEV 

sna 

a.  9 dp 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

U 39B 

13.30 

1.51 

.6? 

.90 

16.27 

4.25 

1 .35 

5.1  1 

1 .35 

4«K 

0 

LI  39  B 

ll«2 

13.1  3 

* , 6 5 

-.4  3 

.52 

.72 

30.13 

-1.89 

-.60 

4.39 

1.16 

45  K 

0 

LI  62 

LI  7 6 

6.16 

•7.61 

• 4,99 

• 43 

.60 

26.25 

-5.77 

-1  .83 

1 .60 

.42 

4 5 K 

* 

LI  76 

LI  82K 

13.35 

-.40 

-.26 

• 74 

1.03 

30.13 

-1.89 

-.60 

3 .44 

.51 

45K 

0 

LI  82* 

L190C 

10,77 

-3.02 

-\.*e 

.77 

1 .OB 

29.97 

-2.05 

-.65 

4.08 

1 .08 

4 5 K 

e» 

LI  90C 

L230B 

14.40 

.6  1 

• 40 

.6'’ 

.88 

32.60 

• 59 

. 1 8 

3.56 

.54 

4 5 K 

0 

L23CB 

L232B 

12.89 

-.85 

-.59 

1 .40 

1.95 

26.73 

-5.29 

-1.68 

1 .94 

.51 

4 5 K 

0 

L232B 

12  43K 

IS. 77 

1 .59 

1. 30 

• to 

• 64 

33.47 

1.45 

.46 

4 .44 

1.18 

45  K 

e 

L243K 

L251 

14,40 

.61 

.40 

.60 

.0? 

31  .47 

- .55 

-.18 

4.09 

1 .08 

45  K 

c» 

L251 

L274 

14.00 

.2  1 

.14 

.71 

. 99 

18.69 

-13.3? 

-4.23 

1.48 

.39 

45  K 

4 

L2  74 

129  1 K 

12.60 

-1.15 

-.76 

.50 

. 69 

37.44 

5.42 

1 .72 

3.29 

.8-” 

45K 

6 

L291  K 

LS81 

1S.2C 

1.41 

.93 

.77 

1 • 08 

32  .CO 

- .02 

-.01 

3.42 

.91 

4 5K 

0 

L581 

GR.  MEAN 

• 13.75 

BEKK  SECONDS 

GRAND  MF  AN  - 

32.02 

BEKK  SECONDS 

TEST  DETERMINATIONS 

- 15 

SD  MEANS 

’ 1 . E2 

BEKK  SECONDS 

A V E 12  AG  E SDK 

• .72 

SD  OF  MEANS  • 
BEKK  SECONDS 

3.15 

BEKK  SECONDS 

AVERAGE  SDR 

■ 3.70 

10  LABS  IN  GRAND 
BEKK  SECONDS 

MEANS 

L182C 

23.83 

20. OE 

13.16 

.98 

1.37 

93.33 

61 . 31 

19.45 

7.23 

1 .91 

45H 

♦ 

LI  82G 

L2S0M 

1 1 .05 

-2.65 

-1.77 

.49 

.69 

24.28 

-7.74 

-2.46 

2.95 

.78 

45L 

♦ 

L250M 

L38  8 

1S6.27 

142. 48 

93,50 

12.16 

16.91 

694.09 

662  .07 

210.03 

97.91 

25.93 

4 5 H 

♦ 

L388 

TOTAL  NUMBER  eF  LAGOKATOE IES  SEPeSTING  • IE 

Best  Values!  H44  14  Bekk  seconds 

Jll  31  Bekk  seconds 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  176, 

274. 


RF  PORT  Nef  50G  TAFPI  CO L LA  Be SAT t V E REFERENCE  PROGRAM  NOVEMBER  157-’ 

ANALYSIS  T4S-2  TABLE  2 
SMOOTHNESS  , BEKK  SECONDS 

TAFPI  SUCGESIEt  METHOD  T47S  SU-71,  SMOOTHNESS  OF  PAPER  (BEKK  METBOD ) 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

H44 

Jll 

MAJOR 

y iNOb 

F.  SDR 

VAR 

PROPERTY- --TEST 

INSTRUMENT ---CONDITIONS 

LI  7fc 

4 

6.18 

26.26 

-7.27 

6.19 

.51 

45  K 

SMOOTBNESS,  BEKK 

LI  9 OC 

0 

10.77 

29.97 

•2  . c 5 

2.51 

1 .08 

45K 

SM06TBNESS,  BEKK 

L2  5 0M 

♦ 

11  .09 

24.28 

-e.14 

.97 

.~>3 

45L 

SM0OTBNESS,  BEKK, 

20  C, 

, 65%  RH 

L291  K 

0 

12.60 

37.44 

6. 04 

2.22 

.78 

45  K 

SMOOTBNESS,  BEKK 

L232B 

0 

12.89 

26.73 

• 5.36 

-.26 

1.23 

45K 

SMOOTBNESS,  BEKK 

LI  62 

0 

13. 1 ? 

30.1? 

-1  .9e 

.23 

.94 

45  K 

SMOOT  ENE  S S , BEKK 

L182K 

0 

13.39 

30.13 

-1.92 

-.01 

.97 

45K 

SMOOTBNESS,  BEKK 

L2  7 4 

4 

14.00 

18 . 69 

-12.97 

-3.06 

.69 

45  K 

SMOOTBNESS,  BEKK 

L251 

0 

14.40 

31 .47 

-.41 

-.72 

.96 

4 5 K 

SMOO  T BNFS  S , BFKK 

L230B 

0 

14.40 

22.60 

.70 

-.48 

.91 

45  K 

SMOOTBNESS , BEKK 

L5  61 

0 

15.20 

32  .00 

.26 

-1.39 

.99 

45  K 

SMOOTBNESS,  BEKK 

LI  39P 

0 

15.20 

26.27 

4 .4? 

00  c 7 

1.13 

45  K 

SMOOTBNESS,  BEKK 

L243K 

0 

1 5.77 

22.47 

1 .84 

-1.62 

1 .01 

4 5 K 

SMOOTBNESS,  BFKK 

L182G 

♦ 

22.83 

92.33 

64,18 

-6 .46 

1.64 

4 5 H 

SMOOTBNESS,  GURLEY 

OIL 

FLOTATION 

L36  0 

♦ 

156.27 

694.09 

677.22 

2.49 

21.42 

45H 

SMOOTBNESS,  GURLEY 

OIL 

FLOTATION 

GME  AN 3 : 

1 3 . 7 Q 

ul 

rv» 

o 

M 

1 .00 

95% 

ELLIPSEi 

10.  16 

4.41 

% ITH 

GAMMA  • 77  SECREFS 

19 


BEKK  SECONDS 


SMOOTHNESS  , BEKK 


SAMPLE  H44  = 13.8  BEKK  SECONDS  SAMPLE  Jll  = 32.0  BEKK  SECONDS 

i j i i i j i i i i i 


CM 

M" 


O. 


00 

on 


CD 

on 


on' 


CM 

on 


+ .X  .»  NOT  IN  GRAND  MEANS 

"0  ANALYSIS  145-2 

LU 

_l 

Q_ 


CL 

lO 


O 


O 


O 


O 


-©- 


o 

on 


oo 

Csl 


03 

CM 


CM' 


<N 

CM 


O 


O 


0D 


O 


SAMPLE  H44 


8 10  12  14  16  18 

BEKK  SECONDS 


20 


— I — 

22 


24  26 


20 


HEPOHT  Ne.  so o 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSTS  T47-1  TABLE  1 
smoothness,  bendtsen 


NOVEMBER  > 977 


SAMPLE 

FR  INI  TNG 

SAMPLE 

PRINTING 

TEST 

D.  - 

1 0 

LAB 

R44 

84  GRAMS 

PER  SQUARE  METER 

Jll 

102  GRAMS 

PER  SQUARE  METFR 

CODE 

MEAN 

DEV  N 

. DEV 

SDR 

R.  SDR 

MEAN 

DEV  N 

.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  00 

447  . 

18. 

1 . 19 

25. 

• 70 

1 55. 

-7. 

1 . 30 

24. 

1.12 

47B 

0 

LI  00 

Li^e 

414. 

-15. 

1 • 02 

38. 

1 .03 

172. 

10. 

1.76 

21  • 

.99 

47B 

0 

LI  76 

L182B 

413. 

-16. 

t .07 

36. 

1 .00 

161  • 

-1  . 

-.10 

16. 

.72 

47  B 

0 

LI  82  B 

L236 

445  . 

16. 

1 v 09 

45. 

1.25 

165. 

3. 

.58 

28. 

1 .28 

47B 

0 

L236 

L242 

511  . 

82. 

£.45 

124. 

3.40 

151. 

-11  . 

1 .95 

26  . 

1 .21 

47B 

* 

L242 

L243B 

£59  . 

1 30. 

€ .68 

53. 

2.54 

192. 

30. 

5.59 

32. 

1 .48 

47P 

* 

L243B 

L244 

446  • 

17. 

1 • 12 

55. 

1 . 50 

157. 

-5. 

-.88 

15. 

.71 

47B 

0 

L244 

L2  4 8 

430. 

0. 

. 03 

43. 

1.18 

162. 

0. 

.01 

18. 

.04 

47B 

0 

L248 

L2  e 0 

506  . 

77  . 

5.13 

62. 

1.69 

175. 

13. 

2.31 

42. 

1.96 

47B 

ft 

L2  80 

L33  3 

4lo. 

-13. 

-.e7 

46. 

1.  26 

157. 

-5  . 

-.93 

13. 

.62 

47R 

e 

L333 

L484 

439. 

10. 

.66 

21  . 

.59 

162. 

-0. 

-.01 

31  . 

1 .43 

4 7 B 

0 

L484 

GR.  MEAN 

- 429 . 

ML/ MIN 

GRAND  MEAN 

- 162. 

ML/MI N 

TEST 

DETERM I NAT 10 NS 

• 10 

SD  MEANS 

• 15. 

ML/M  T N 

SD  0F  MEANS 

• 5. 

ML/M IN 

7 

LABS  IN 

GRAND 

MEANS 

AVERAGE 

SDR  - 

36. 

ML/MI N 

AVERAGE 

SDR  - 

22. 

ML/M IN 

TOTAL  NUMBER  eF  LABORATORIES  REPORTING  * 1 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  242, 

243B,  280. 

Data  from  the  following  laboratories  were  omitted 
from  the  grand  means  because  the  values  for  sample 
H44  were  out  of  the  range  of  the  instrument:  244. 


REPORT  NO.  50G 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T4->-l  TABLE  2 
SMOOTHNESS,  BENDTSFN 


NOVEMBER  1977 


LAB 

C0DE 

F 

MEANS 
H44  Jll 

COORE 

MAJOR 

1NATES 
B 1NOR 

AVG 
R.  SDR 

VAR 

PROPERTY- --TEST  INSTRUMENT- 

LI  82 B 

0 

413. 

161  . 

-16. 

-3. 

. 86 

47  B 

SMOOTHNESS, 

BENDTSEN, 

WG 

150 

LI  76 

0 

414. 

172. 

-16. 

e. 

1.01 

47  B 

SMOOTHNESS, 

BENDTSEN. 

WG 

1 50 

L323 

0 

416. 

1 57. 

-12. 

-7. 

.94 

47B 

SMOOT  BNES  S , 

BENDTSFN. 

WG 

150 

L24  8 

0 

430. 

162. 

0. 

0. 

1.01 

47B 

SMOOTHNESS. 

BENDTSEN, 

WG 

150 

L484 

0 

4 39  . 

162. 

1 0. 

1. 

1.01 

47  B 

SMOOTBNESS  , 

BENDTSEN. 

WG 

150 

L236 

0 

445. 

165. 

16. 

c ' 

1.26 

47B 

SMOOTHNESS, 

BFNDTSEN. 

WG 

150 

L24  4 

ft 

4 46. 

157. 

17. 

-3. 

1.11 

47B 

SMOOTBNESS , 

BENDTSEN. 

WG 

150 

LI  0 0 

0 

447. 

155. 

19. 

-5. 

.91 

47  B 

SMOOTHNESS, 

BENDTSEN. 

WG 

150 

L2  8 0 

ft 

£06. 

175. 

75. 

22. 

1.83 

47  B 

SMOOTBNESS, 

BENDTSEN, 

WO 

150 

L24  2 

0 

511  . 

151  . 

83. 

-1. 

2.31 

47  B 

SMOOTBNESS, 

BFNDTSEN, 

WG 

150 

L243B 

0 

£59. 

192  • 

126. 

46. 

2.01 

47  B 

SMOOTBNESS, 

BENDTSEN. 

WG 

150 

GMEANS: 

429. 

95% 

162. 

ELLIPSE: 

56. 

19. 

1 .00 
PITH 

GAMMA  - -6  DEGREES 

21 


REPeRT  Nfl • SOG 


TAFPI  C6LLABARATI VE  REFERENCE  PROGRAM 
ANALYSIS  TS6-1  TABLE  1 
KAN  INK  ABSORPTION 


NOVEMPER  1977 


SAMPLE 

COATED  OFFSET 

BeeK 

SAMPLE 

PRINTING 

TEST 

D.  - 

4 

LAB 

BQO 

75  GRAMS  FEE  SCUARE  METER 

E50 

91  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV  N.DEV 

SDR 

R.  SDR 

MEAN 

DEV  N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  26 

23.9 

-.6  -.18 

.3 

.35 

60.6 

-4.7  -.88 

1.1 

1 .99 

56  K 

0 

LI  26 

LI  49 

22.2 

-2.3  -.63 

1 .0 

1.12 

56.7 

-8.6  -1.61 

.5 

.92 

56K 

e 

LI  49 

LI  82 

26.0 

1.4  .38 

.5 

. 57 

66.8 

1.4  .27 

• 1 

.23 

56K 

0 

LI  82 

L21  3 

26.7 

2.2  .59 

1 .0 

1.14 

68.8 

3.5  .65 

.5 

1 .00 

56K 

0 

L213 

L277 

22.5 

-2.1  -.56 

1 .9 

2.24 

67.7 

2.4  .45 

.5 

.92 

56K 

e 

L277 

L278 

32.5 

7.9  2.13 

1.0 

1.17 

73.1 

7.8  1.46 

.5 

. 88 

561 

0 

L278 

L291 

22.2 

-2.3  -.63 

1.0 

1.12 

67.0 

1.7  .31 

• 0 

• 00 

56K 

0 

L291 

L339 

25.4 

• e .22 

.5 

.56 

ee.2 

2.9  .54 

1.3 

2.31 

56K 

0 

L339 

L38  8 

19.6 

-S.0  -1.33 

.6 

.74 

59.0 

-6.3  -1.19 

• 4 

.75 

S6K 

0 

L3ee 

GR.  ME  AN  • 

24.6 

K 

A N UNITS 

GRAND  MEAN 

• 65.3 

K 

l N UNITS 

TEST 

DETE 

RMINATIONS 

• 

SD  MEANS  - 

3.7 

K 

A N UNITS 

SD 

OF  MEANS 

• 5.3 

K 

A N UNITS 

9 

LABS 

IN  GRAND 

MEANS 

AVERAGE  SDR  • 

• 9 k 

A N UNITS 

AVERAGE  SDR  • 

• SKA 

N UNITS 

TOTAL  NUMBER  eF 

LABORATORIES  REPORTING  • 

9 

Best  Values: 

B80 

25 

K 6 N units 

E50  65  K & N units 


REPORT  NO.  SOG  TAFPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  TS6-1  TABLE  2 
KAN  INK  ABSORPTION 


LAB  MEANS  COORDINATES  AVC 


CODE 

P 

B60 

E50 

MAJOR 

M IN  € R 

R.  SDR 

VAR 

PROPERTY— -TEST  I NSTRUME NT- --CONDITION 3 

L388 

O 

19.6 

59.0 

-8.0 

.9 

.74 

561 

INE 

ABSOPFTieN. 

E AN 

INK 

TEST 

L291 

0 

2 2.2 

67.  C 

.2 

2.9 

.56 

56  K 

INE 

ABSORPTION. 

EAN 

INK 

TE  ST 

LI  49 

0 

22.2 

56.7 

-8.5 

-2.6 

1 .02 

56  K 

INE 

ABSORPTION. 

KAN 

INK 

TEST 

L277 

0 

22.  5 

67.7 

1 .0 

3.0 

1 .58 

56  K 

INE 

ABSORPTION. 

KAN 

INK 

TEST 

LI  26 

o 

23.9 

60.6 

-4.3 

-1.9 

1.17 

56  K 

INE 

ABSORPTION. 

KAN 

INK 

TEST 

L3  39 

0 

25.4 

68.2 

2.9 

• 9 

1 .43 

56K 

INE 

ABSCRFTT  ON, 

KAN 

INK 

TEST 

LI  82 

0 

26.0 

66. e 

2.0 

-.5 

• 40 

56  K 

INE 

ABSORPTION. 

KAN 

INK 

TEST 

L21  3 

0 

26.7 

68  . e 

4 . 1 

-.0 

1.07 

56  E 

INE 

ABSORPTION. 

KAN 

INK 

TEST 

L278 

0 

32.5 

73.1 

io.  e 

-2.6 

1 .02 

56K 

INE 

ABSORPTION, 

KAN 

INK 

TEST 

GMFANS ; 

24.6 

65.3 

1 .00 

95* 

ELLIPSE : 

20.2 

7.0 

1ITH 

GAMMA  • 

58  DEGREES 

22 


REPORT  NO.  500  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  TS7-1  TABLE  1 
BYEROGEN  ION  CONCENTRATION  (PH).  COLD 
TAPPI  STANDARD  T509  OS-77 


SAMPLE 

COATED 

GLOSS 

SAMPLE 

PRINTING 

TEST 

D.*  5 

LAB 

E47 

1 OS  CEAMS  FEE 

SQUARE  METER 

J13 

89  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

P.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  74C 

8.920 

.807 

3.09 

. 027 

.31 

8.190 

.916 

5.29 

• 042 

.71 

57F 

a 

L174C 

LI  82C 

7.84C 

-.273 

-1  .04 

.230 

2.64 

7.090 

-.184 

-1 . 06 

. 05  5 

.93 

57D 

<3 

L182C 

L251C 

6.444 

.331 

1 . 27 

.029 

.23 

7.SS2 

.278 

1.61 

. 040 

.67 

57P 

6 

L251C 

L274 

8.250 

.137 

.53 

.071 

. 81 

7.300 

. 02  6 

.15 

.071 

1 .20 

57V 

0 

L274 

L32  8 

8.160 

.047 

.18 

• 065 

• 75 

7.180 

- . 094 

-.54 

.084 

1 .42 

57M 

0 

L328 

L356 

8.22  2 

.109 

• 42 

. 073 

. 84 

7.380 

.106 

• 61 

.049 

.84 

5^V 

6 

L356 

L484A 

7.76  0 

-.353 

-1.35 

. 055 

.63 

7.140 

- .134 

-.77 

.055 

.93 

57Y 

0 

L484A 

G R.  MEAN 

• 8.113 

PH  UNITS 

GRANS  MEAN 

* 7.274 

PF  UNITS 

TEST 

DETERMINATIONS 

• 5 

SD  MEANS 

■ .261 

PB  UNITS 

SD  OF  MEANS 

- .173 

PH  UNITS 

6 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SCR 

- . 087 

PH  UNITS 

AVERAGE  SDR  - 

. 059 

PH 

UNITS 

L442 

8.848 

.735 

2.81 

. 050 

.57 

7.976 

.703 

4.06 

.038 

.65 

5 7 Q 

♦ 

LA  42 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  • 8 

Best  Values:  E47  8.2  pH  units 

J13  7.3  pH  units 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  174C. 


REPORT  Ne.  5 OG 


TAPPI  C0LLAB6RATIVE  REFERENCE  PROGRAM 
ANALYSIS  T57-1  TABLE  2 
BYDROGEN  ION  CONCENTRATION  (PH).  COLD 
TAFPI  STANDARD  TS09  OS-77 


NOVEMBER  1977 


LAB 

CODE 

F 

MEANS 

E47  J 1 3 

COORDINATES 
MAJOR  MINOR 

AVG 
R.  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT-- 

-condit: 

L484A 

0 

7.76  0 

7.140 

• . 37  C 

.075 

.78 

57Y 

PH  . 

COLD, 

BECKMAN  MODEL  H2 

L182C 

0 

7.840 

7.090 

-.329 

-.010 

1.79 

57D 

PH. 

ceLD, 

RADIOMETER  TYPE  PH  M 

28 

L32  8 

0 

6.160 

7.180 

-.010 

-.104 

1 .08 

57  M 

PH. 

ceLD, 

BECKMAN  ZEROMATIC 

L356 

0 

8.222 

7.  3 8 C 

.149 

.032 

.84 

57V 

PH. 

COLD. 

BECKMAN  EXPANDOMATIC 

L274 

0 

8.250 

7.300 

.120 

-.051 

1.01 

57V 

PH. 

COLE, 

HECKMAN  EXPANDOMATIC 

L251C 

0 

8.444 

7.552 

.429 

.059 

.50 

57  P 

PH. 

COLD. 

RADIOMETER  TYPE  PH  M64 

L442 

♦ 

8 .84e 

7.976 

.997 

. 203 

.61 

57  Q 

PH. 

HOT, 

% • G . PYE 

L174C 

* 

8.920 

8.190 

1.172 

.345 

.51 

57F 

PH, 

COLD, 

FISHER  ACCUMET  MODEL 

220 

GMEANS: 

8.113 

95% 

7.274 
ELLIPSE  : 

1.274 

.287 

1 .00 
WITH 

GAMMA  • 

32  DEGREES 

23 


REPORT  NO.  5 OG 


TAPP I COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T57-2  TABLE  1 
HYDROGEN  ION  CONCENTRATION  (PH),  HOT 
TAPPT  STANDARD  T435  OS-^7 


NOVEMBER  1977 


SAMPLE  COATED  GLOSS 

LAB  E47  105  GRAMS  PER  SQUARE  METER 

CODE  MEAN  DEV  N.DEV  SDR  E 


SAMPLE 

J13 

MEAN 


printing 

89  GRAMS  PER  SQUARE  METER 


TEST  D • • 5 


R.  SDR 


LI  2 8 

8.97 

-.06 

-.22 

.03 

.28 

LI  3 1 

6.80 

-2.23 

-8.51 

.37 

3.80 

LI  62 

9.03 

.CC 

.00 

.07 

.72 

LI  74H 

8.92 

-.10 

-.40 

.03 

.26 

L182H 

9.13 

• 10 

.39 

.08 

.87 

L31  5 

8 .90 

-.13 

-.49 

.00 

.00 

L334 

9.54 

.51 

1.96 

.33 

3.40 

L484B 

8.70 

-.33 

-1.25 

. 14 

1.46 

GR.  MEAN  - 

9.03 

PH 

UNITS 

GRAND  MEAN 

SD  MEANS  ■ 

.26 

PH 

UNITS 

SD  OF  MEANS 

AVERAGE  SDR  - .10  PH  UNITS 

TOTAL  NUMBER  eF  LABORATORIES  REPORTING  - 8 


Best  Values:  E47  8.9  pH  units 

J13  8.0  pH  units 


7.89 

-.26 

-.54 

.07 

.66 

57L 

0 

LI  28 

6.14 

2.01 

4.23 

.31 

3.19 

57L 

• 

LI  31 

7.84 

-.31 

-.65 

.04 

.41 

57C 

O 

LI  6? 

8.82 

.67 

1.42 

.03 

.28 

57G 

o 

LI  74H 

7.90 

-.  25 

-.52 

.07 

.72 

57E 

o 

LI  82H 

7.90 

-.25 

-.52 

.07 

.72 

57W 

o 

L315 

8.86 

.71 

1.50 

.23 

3.35 

57C 

o 

L334 

7.82 

-.33 

-.69 

.08 

.85 

57Z 

0 

L484P 

8.15 

PH 

UNITS 

TEST  DETERMINATIONS 

- 5 

. 47 

PH 

UNITS 

T 

LABS  IN 

GRAND 

MEANS 

AVERAGE 

SDR  - 

.10 

PH 

UNITS 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  131. 


REPORT  NO.  50G  TAPP  I COLLA BORAT I VE  REFERFNCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  T57- 2 TABLE  2 
BYDROGEN  ION  CONCENT BAT I ON  (PH).  HOT 
TAPPI  STANDARD  T435  OS-77 


LAB 

CODE 

F 

MEANS 

E47  J 1 3 

COORDINATES 
MAJOR  MINOR 

AVG 
6.  SDR 

VAR 

PROPERTY TEST  INSTROMENT---CONDITIONS 

LI  31 

0 

6.80 

6.14 

-2.67 

1.26 

3.50 

57  L 

PH. 

HOT. 

L*N 

L484B 

O 

8.70 

7.  82 

-.42 

.19 

1.16 

57  Z 

PH. 

BOT. 

BECKMAN  MODEL  H2 

L315 

0 

8.90 

7.9C 

-.28 

.03 

.36 

57% 

PH. 

HOT. 

METROHM 

LI  74H 

0 

8.92 

6.82 

.59 

.34 

.27 

57G 

PH. 

HOT. 

FISHER  ACCUMET  MODEL  220 

LI  28 

0 

8.97 

7.89 

-.  26 

-.04 

.47 

57L 

PH. 

BOT. 

L*N 

LI  62 

0 

9.03 

7.  84 

-.29 

-.11 

.57 

57C 

PH. 

hot. 

CORNING  MODEL  12  RESEARCH 

METER 

LI  82H 

0 

9.13 

7.90 

-.19 

-.  ie 

.79 

57E 

PB  . 

BOT, 

RADIOMETER  TYPE  PH  M 28 

L334 

0 

9.54 

8. 86 

. 85 

-.22 

3.  38 

57C 

PH. 

HOT. 

CORNING  MODEL  12  RESEARCH 

METER 

GMEANS: 

9.03 

95% 

8.15 

ELLIPSE  : 

1.87 

.76 

1 .00 
HITH 

GAMMA  • 

68  DEGREES 

24 


REPORT  NC.  5 OG 


NOVEMBER  1977 


LAB 

c©de 

LI  05 
LI  08 
LI  15 
LI  2 1 
LI  2 2 

LI  2 3 
LI  24 
LI  2 5 
LI  31 
LI  3 2 

LI  34 
LI  39 
L148H 
LI  50 
LI  52 

LI  £3 
LI  57 
LI  58 
LI  59 
LI  62 

LI  66 
L173A 
LI  82 
LI  83 
L190C 

L190R 
L206 
L21  OB 
L21  1 S 
L212 

L213 
L223B 
L225 
L226B 
L22  8 

L230 
L236B 
L238A 
L2  41 
L24  3 

L254 
L25  5 
L259 
L261 
L262 

L27  5 
L27  8 
L281 
L285B 
L285R 

L2  8 8 
L301 
L3  0 5 
L308 
L31  5 

L31  7 
L 3 1 8 
L32  3 
L32  6 
L328 

L3?  3 
L339 
L341 
L349 
L366 


TAPP  I COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T60-1  TABLE  1 
OPACITY  (89%  REFLECTANCE  BACKING)  IN  PERCENT 
TAFPI  STANDARD  T425  OS-75,  OPACITY  OF  PAPER  (15  DEG. /DIFFUSE , ILLUWINANT  A)  - BAL  TYPE 


SAMPLE 

E40 

COATED 
117  GRAMS  PEE  i 

EULL 

SQUARE  METER 

SAMPLE 

B29 

PRINTING 

77  GRAMS  PER  SQUARE  METER 

TEST 

D.  ■ 

1 10 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

96.00 

-.12 

-.41 

.16 

.78 

93.57 

-1 .09 

-2.85 

• 22 

. 97 

6 OW 

X 

LI  05 

96.54 

.42 

1 .45 

.12 

. 56 

94.97 

.31 

.82 

.14 

.56 

eoB 

6 

LI  08 

96.27 

.15 

.52 

.16 

.75 

94.62 

-.04 

-.10 

• 12 

.48 

60B 

6 

LI  15 

96.05 

-.07 

-.24 

.08 

.40 

94.61 

-.05 

-.12 

• 20 

.77 

60B 

0 

LI  21 

96.03 

-.09 

-.31 

.13 

.64 

94.47 

-.19 

-.49 

.16 

.62 

60D 

0 

LI  22 

96.09 

-.03 

-.10 

.12 

. 57 

94.37 

-.29 

-.75 

.35 

1 .36 

6 0W 

0 

LI  23 

95.78 

-.34 

-1.18 

• 14 

.67 

94.04 

-.62 

-1  .62 

.35 

1 .39 

60B 

0 

LI  24 

95.72 

-.40 

-1.38 

.13 

. 63 

93.13 

-1.53 

-4.00 

.31 

1 .22 

60H 

ft 

LI  25 

96.10 

-.02 

- .07 

.32 

1 .51 

94. 10 

-.56 

-1  .46 

.32 

1 .24 

60R 

0 

LI  31 

96.02 

-.10 

-.35 

.14 

. 67 

94.41 

-.25 

-.65 

.24 

.95 

60B 

0 

LI  32 

96.39 

.27 

. 94 

.30 

1.43 

94.53 

-.13 

-.33 

.12 

.46 

60B 

0 

LI  34 

96  . C9 

- .03 

-.10 

.13 

.61 

94.54 

-.12 

-.31 

.19 

.75 

60B 

0 

LI  39 

95 .66 

-.26 

- .90 

.31 

1 . 46 

9 3.80 

-.86 

-2.24 

.23 

.89 

60H 

* 

L148H 

96.20 

.oe 

.28 

.42 

2.  01 

95.20 

.54 

1 .42 

.42 

1 .66 

60B 

0 

LI  50 

95.65 

-.47 

-1  .63 

• 24 

1.15 

94.45 

-.21 

-.54 

.44 

1 .72 

60B 

0 

LI  52 

95.70 

-.42 

-1.45 

• 26 

1.23 

94.40 

-.26 

-.67 

.32 

1 .24 

60B 

0 

LI  53 

96.35 

.23 

.80 

.34 

1. 61 

95.05 

.39 

1.03 

.16 

.62 

60B 

0 

LI  57 

95.50 

-.62 

-2.15 

.13 

.64 

94.01 

-.65 

-1  .69 

.18 

.70 

60D 

0 

LI  58 

96.43 

.31 

1.07 

\ .09 

. 45 

95.03 

.37 

.97 

.08 

.32 

60R 

0 

LI  59 

96.50 

.38 

1.22 

V18 

. 84 

95.00 

.34 

.90 

.17 

.67 

6 0w 

0 

LI  62 

95.46 

-.64 

-2.21 

\.13 

.63 

93.96 

-.70 

-1.83 

.26 

1 .02 

60B 

0 

LI  66 

96  .C7 

-.05 

-.17 

V2 

.55 

94.73 

.07 

. 19 

.29 

1.13 

60B 

0 

LI  73A 

95.95 

-.17 

- .59 

.16 

.75 

95.20 

.54 

1.42 

.35 

1 .37 

60B 

*■ 

LI  82 

96 ,4e 

.36 

1 .25 

.27 

1.31 

95.19 

.53 

1 .39 

.15 

.60 

60B 

0 

LI  83 

96.41 

.29 

1 .00 

. 07 

.35 

94.93 

.27 

.71 

.25 

1 .00 

60B 

0 

LI  90C 

96.07 

-.05 

-.17 

.16 

.75 

94.67 

.01 

.03 

.24 

.93 

60B 

0 

LI  90R 

96.30 

. 1 8 

• 62 

.14 

.67 

94.87 

.21 

.56 

.24 

.93 

60B 

0 

L2  06 

96.10 

-.02 

-.07 

.11 

. 50 

94.65 

-.01 

-.02 

.16 

.65 

60B 

0 

L21  OB 

95  .e6 

-.26 

-.90 

. 1 3 

.64 

94.17 

-.49 

-1  .28 

.22 

.87 

60R 

0 

L21  1 S 

96.10 

-.02 

-.07 

.21 

1.00 

94.80 

.14 

.37 

.35 

1 .37 

60B 

0 

L212 

96  .00 

-.12 

-.41 

.12 

.59 

94.60 

-.06 

-.15 

.23 

.91 

60B 

6 

L21  3 

96  .20 

.08 

.28 

.15 

.71 

94.95 

.29 

.76 

.22 

. 87 

60B 

0 

L223B 

96 .1  3 

.01 

.04 

.42 

1.98 

94.10 

-.56 

-1  .46 

.43 

1 .68 

60B 

© 

L225 

96.53 

.41 

1 .42 

.32 

1.52 

95.07 

.41 

1 .08 

.24 

.95 

60B 

0 

L226B 

95  .e4 

-.28 

-.97 

.18 

. 85 

94.57 

-.09 

-.23 

.19 

• 77 

60H 

0 

L2  2 8 

96.21 

.09 

.21 

.13 

.61 

94.76 

.10 

.27 

.16 

.65 

60B 

0 

L2  3 0 

95  .95 

-.17 

-.59 

.45 

2.16 

94.41 

-.25 

- 0 65 

.58 

2.27 

60B 

0 

L236B 

95  .61 

-.51 

-1.76 

.10 

. 47 

94.02 

- .64 

-1.67 

.18 

.71 

60P 

0 

L238A 

95.89 

-.23 

-.80 

.28 

1.32 

94.62 

-.04 

-.10 

.56 

2.18 

60B 

0 

L241 

96.21 

. 1 9 

.66 

.12 

. 57 

94.92 

.26 

.69 

.22 

. 87 

60B 

0 

L243 

96.30 

. l e 

.62 

.05 

. 45 

94.72 

.06 

.16 

.19 

. 74 

eoH 

0 

L2  54 

96.07 

-.05 

-.17 

.39 

1 . 84 

94.56 

- .1  0 

-.25 

.17 

.67 

60B 

0 

L255 

96  .42 

.30 

1 .04 

.21 

1 .00 

94.84 

. 1 8 

.*8 

.24 

.95 

60B 

0 

L2  59 

96.77 

.65 

2.25 

.28 

1.33 

95.30 

.64 

1 .68 

.28 

1 .10 

60B 

0 

L261 

96 .15 

.03 

.10 

.23 

1.11 

94.67 

.01 

.03 

.13 

.49 

60R 

0 

L262 

96.26 

.14 

. 49 

.16 

. 79 

94.89 

.23 

.61 

• 11 

.43 

6or 

0 

L275 

95  .68 

-.44 

-1.52 

.20 

.97 

85.53 

-9.13 

-23. e8 

.14 

.56 

60B 

ft 

L278 

96  .90 

.78 

2.70 

.19 

. 90 

95.77 

1.11 

2.91 

.28 

1.11 

60D 

«• 

L281 

95  .90 

-.22 

-.76 

.16 

. 78 

94.30 

-.36 

-.94 

.42 

1 .66 

60B 

0 

L2  95B 

96  .52 

.40 

1.39 

.28 

1.34 

94.35 

-.31 

-.81 

• 20 

.79 

60R 

«■ 

L265R 

95  .92 

-.20 

-.69 

.48 

2.30 

94.47 

-.19 

-.49 

.29 

1.16 

6 0D 

0 

L288 

96.02 

-.10 

-.35 

.12 

.59 

94.69 

.03 

. 08 

.25 

.99 

60B 

0 

L301 

96 .1  e 

.06 

• 21 

.14 

.67 

94.77 

. 1 1 

.29 

.18 

.69 

6 OR 

0 

L3  05 

96  .34 

.22 

.76 

.18 

. 85 

94.95 

.29 

.76 

.17 

.67 

60H 

0 

L3  08 

96.11 

-.01 

- .03 

.09 

.42 

94.71 

.05 

.14 

.22 

.88 

6 OD 

0 

L315 

95.84 

-.2e 

-.97 

.31 

1 . 46 

95.02 

.36 

.95 

.46 

1.79 

6 OB 

«■ 

L3  1 7 

95 .90 

-.22 

- .76 

.46 

2.19 

94.45 

-.21 

-.54 

.55 

2.16 

60B 

0 

L318 

96.96 

.86 

2.97 

.13 

. 62 

95.37 

.71 

1 .86 

.26 

1 .02 

6 OW 

* 

L323 

94.65 

-1.27 

-4.29 

.21 

1.01 

93.27 

-1 .39 

-3.63 

.28 

1 .08 

60B 

X 

L326 

96.14 

.02 

.07 

.30 

1.41 

95.00 

.34 

.90 

.00 

.00 

60B 

0 

L328 

96  .08 

-.04 

-.14 

.15 

.74 

54.83 

.17 

.45 

.16 

• 62 

60B 

0 

L313 

96  .20 

.08 

.28 

.42 

2.01 

95.30 

.64 

1.68 

.48 

1 .90 

60B 

6 

L339 

95.69 

-.43 

-1.49 

.22 

1. 04 

94.03 

-.63 

-1.64 

.31 

1.20 

6 OR 

0 

L341 

96.12 

.00 

.00 

.27 

1.31 

94.36 

-.31 

-.81 

.44 

1.71 

60D 

0 

L349 

95.96 

-.16 

-.55 

.67 

3.17 

54.56 

-.10 

-.26 

.46 

1.01 

60B 

0 

L366 

25 
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REPORT  NO.  SO O TAFPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T60-1  TABLE  1 
OPACITY  ( 89«  REPLECTANC1  BACKING)  IN  PERCENT 
TAFPI  STANDARE  T425  0S-7S.  OPACITY  OF  PAPER  <15  DEG./DIPFUSE.  ILLUMTNANT  A)  - BAL  TYPE 


SAMPLE 

CeATED 

BOLL 

SAMPLE 

PRINTING 

TEST 

O 

■ 

P 

LAB 

E40 

117  GRAMS  PEE 

SCOABE  METER 

H29 

77  GRAMS  PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SBR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F LAB 

L378 

96 .1  3 

.01 

• 04 

.36 

1.70 

94.97 

.31 

.82 

.18 

.69 

6 OD 

0 L378 

L390 

96.19 

.07 

.24 

.25 

1.18 

94.76 

.10 

.27 

.43 

1 .69 

60B 

0 L390 

L5  02D 

95.72 

-.40 

-1.38 

.09 

• 45 

94.11 

-.54 

-1  .42 

.18 

.71 

60D 

0 L502D 

L502H 

96.20 

.08 

.28 

.12 

.55 

94.72 

.06 

.16 

.18 

.69 

60B 

0 L502H 

L502R 

96.29 

.17 

.59 

.10 

• 47 

94.97 

.31 

.82 

.13 

.53 

6 OR 

6 LS02S 

L523 

96.04 

-.ce 

-.28 

.12 

.56 

94.65 

-.01 

-.02 

.13 

.50 

60R 

© LS23 

L5A? 

95.61 

-.31 

-1  .07 

.14 

.65 

94.18 

-.48 

-1.25 

.21 

.85 

6 OD 

0 L5  43 

L56 1 

95. eo 

-.32 

-1.11 

.35 

1.67 

94.15 

-.51 

-1.33 

.47 

1 .86 

6 OB 

6 L561 

L573 

96  .39 

.27 

.54 

.13 

.61 

95.10 

.44 

1.16 

.14 

.56 

60S 

0 L573 

L581 

96.27 

.15 

.52 

.12 

.55 

94.78 

.12 

.32 

.1  8 

.69 

60B 

0 L581 

L587 

96.10 

-.02 

-.07 

.15 

.71 

94.64 

-.02 

-.05 

.23 

.91 

60B 

0 L5  87 

L594 

95.91 

-.21 

-.73 

.17 

.79 

94.45 

-.21 

-.54 

.20 

. 79 

60D 

0 LS94 

L597 

84.20 

-1 1.92 

-41.26 

.52 

4.38 

49.70 

-44.96 

-117.63 

.48 

1 .90 

60B 

» L597 

L599 

95.20 

• C8 

.28 

.26 

1.23 

94.50 

-.16 

-.41 

.47 

1 .95 

60B 

0 L599 

GR.  MEAN 

• 96.12 

PERCENT 

GRAND  MEAN 

• 94.66 

PERCENT 

TEST  DETERMINATIONS  - 10 

SD  MEANS 

- .29 

PERCENT 

SD  OF  MEANS 

• . 38 

PERCENT 

74  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

■ .21 

PERCENT 

AVERAGE  SDR  - 

.25 

PERCENT 

L100 

96.1  3 

.01 

.04 

.12 

.55 

95.14 

.48 

1.26 

.18 

.72 

6 OE 

♦ LI  00 

L224 

96  .21 

.09 

.31 

.20 

• 96 

94. ei 

.15 

.40 

.16 

.63 

6 OP 

♦ L224 

L232 

96.0  0 

-.12 

-.41 

.00 

.00 

95.10 

.44 

1.16 

.21 

.83 

6 OP 

♦ L2  32 

L23  6E 

96.09 

-.03 

-.10 

.26 

1.22 

94.79 

.13 

.35 

.17 

.65 

6 OE 

♦ L236E 

L24  9 

95.86 

-.26 

-.90 

.12 

.56 

94.61 

-.05 

-.12 

.17 

• 68 

60P 

♦ L249 

L2  5 6 

95.87 

-.25 

-.86 

.09 

.45 

94.40 

-.26 

-.67 

.28 

1.11 

60N 

♦ L2  56 

L260 

96.10 

-.02 

-.07 

.09 

.45 

94.89 

• 23 

.61 

.13 

.51 

60F 

♦ L260 

L274P 

95.es 

-.27 

-.93 

.41 

1 .96 

94.60 

-.06 

-.15 

. 81 

3.18 

60P 

♦ L27AP 

L309 

95.13 

-.99 

-3.43 

.14 

.68 

94.68 

.02 

.06 

.12 

.48 

6 OA 

♦ L309 

L312 

95.75 

-.37 

-1.28 

.26 

1 .26 

94.30 

-.36 

-.94 

.35 

1 .37 

6 OP 

♦ L312 

L36  0 

96.00 

-.12 

-.41 

.00 

. 00 

94.00 

-.66 

-1.72 

.00 

.00 

60P 

♦ L380 

L368 

95.60 

-.52 

-1 .80 

.32 

1.51 

94.60 

-.06 

-.15 

.21 

.83 

60P 

♦ L388 

TOTAL  NUMBER  eF  LABOBATefi IFS  EEPORTING  - 91 

Best  Values:  E40  96.1  + 0.5  percent 

H29  94.6  + 0.6  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  125, 

278,  597. 
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REPORT  Nfl.  50G  TAPP?  CO LLA B6RAT I VE  REFERENCE  PB0CRAM  NOVEMBER  1977 

ANALYSIS  160-1  TABLE  2 
ePACIlY  (89*  REFLECTANCE  BACKING)  IN  PERCENT 
TAFPI  STANEAED  TA25  0S-75,  OPACITY  OF  PAPEB  <15  DEG . /D IFFOSE , ILL DM  I NANT  A)  - BAL  TYPE 

LAB  MEANS  COORDINATES  AVG 


CflDF 

F 

E40 

B29 

MAJOR 

M IN0H 

fl.  SDK 

VAR 

PROPERTY--- TEST  I NSTRUMENT---COND I T TON S 

L597 

a 

84.20 

49  * 70 

-43.73 

-15.84 

3.14 

60B 

OPACITY 

< 

WHITE 

BACK  ING  ). 

BAITSCB  ♦ L0MB 

L326 

X 

94  .es 

93.27 

-1.86 

.25 

1.05 

60B 

OPACITY 

< 

WHITE 

BACKING ), 

RAUSCH  ♦ LOMB 

L309 

♦ 

95 .1  3 

94.68 

-.55 

.03 

.5e 

6 OA 

OPACITY 

< 

WHITF 

BACKING  ). 

ZEISS  ELREPHO,  FILTER  4, 86tt  BACKING 

LI  66 

e 

95.48 

93.96 

-.94 

.13 

.82 

60B 

OPACITY 

< 

WHITE 

BACKING ), 

BAUSCH  ♦ L6MB  ' 

U 58 

0 

95.50 

94 .01 

-.89 

.14 

.67 

60D 

OPACITY 

< 

WHITE 

BACKING ), 

DIANO/BNL 

L38  8 

♦ 

95.60 

94.60 

-.34 

.39 

1.17 

60  P 

OPACITY 

< 

WHITE 

BACKING ), 

PHOTOVOLT 

L238A 

0 

95.61 

94.02 

-.81 

.06 

.59 

6 OR 

OPACITY 

< 

WHITE 

BACKING ). 

THW I NG-ALBF  R1  (FORMERLY  SRL  ) 

Li  52 

0 

95.65 

94.45 

-.44 

.27 

1 . 44 

60  B 

OPACITY 

< 

WHITE 

BACKING ), 

BAUSCB  ♦ LOMB 

L2  7 8 

ft 

95.68 

85.5  3 

-7.75 

-4.84 

.77 

6 OB 

OPACITY 

< 

WHITE 

BACKING ), 

BAUSCB  ♦ LOMB 

L341 

0 

95.69 

94  .03 

-.76 

-.00 

1.12 

60R 

OPACITY 

< 

WHITE 

BACKING ), 

THWING-ALBERT  (FORMERLY  SRL) 

LI  53 

0 

95.70 

94. 40 

-.45 

.20 

1.24 

60B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L502D 

0 

95.72 

94 .1  1 

-.67 

.02 

. 58 

eoD 

OPACITY 

< 

WHITE 

BACKING  ), 

DIANO/BNL 

Li  2 5 

ft 

95.72 

93 .13 

-1.48 

-.54 

.92 

60H 

OPACITY 

< 

WHITE 

BACKING ), 

HUYGEN 

L3i  2 

♦ 

95  .75 

94.30 

-.50 

.10 

1.31 

60P 

OPACITY 

< 

WHITE 

BACKING ), 

PHOTOVOLT 

LI  24 

0 

95.78 

94 .04 

-.70 

-.07 

1 . 03 

60  B 

OPACITY 

< 

WHITE 

BACKING ) , 

BAUSCH  ♦ LOMB 

L561 

0 

95.80 

94.15 

- • 6 C 

-.03 

1 .76 

6 0 B 

OPACITY 

< 

WHITE 

BACKING ), 

BAUSCH  ♦ LOMB 

L5  4 3 

0 

95.81 

94 .1  8 

-.57 

-.02 

.75 

60D 

OPACITY 

< 

WHITE 

BACKING  ), 

DIANO/BNL 

L31  7 

» 

95.84 

95  .02 

. 1 4 

.44 

1.63 

60  B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L228 

0 

95. e4 

94.57 

-.22 

. 18 

.81 

60H 

OPACITY 

< 

WHITE 

BACKING  ), 

HUYGEN 

L2  74P 

♦ 

95.  es 

94.60 

-.20 

. 19 

2.57 

6 OP 

OPACITY 

< 

WHITE 

BACKING  ), 

PHOTOVOLT 

Li  48H 

*■ 

95.86 

93.80 

-.85 

-.28 

1.17 

60H 

OPACITY 

< 

WHITE 

BACK  ING  ), 

HUYGEN 

L249 

♦ 

95.86 

94.61 

-.19 

.19 

.62 

eop 

OPACITY 

< 

WBITE 

BACKING  ), 

PB0T0  VOLT 

L2  i 1 S 

0 

95.86 

94 .1  7 

-.55 

-.06 

. 76 

60R 

OPACITY 

< 

WHITE 

BACKING  ), 

THWING-ALBERT  (FORMERLY  SRL) 

L2  56 

♦ 

95.87 

94 .40 

-.35 

.06 

.78 

60N 

OPACITY 

< 

WHITE 

BACKING  ), 

HUNTFR 

L2  41 

0 

95.89 

94.62 

-.16 

. 17 

1 .75 

6 OB 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L31  8 

0 

95.90 

94 . 45 

-.30 

. 06 

2.18 

60  B 

OPAC  ITY 

< 

WHITE 

BACKING  ), 

HAUSCP  ♦ LOMB 

L285B 

0 

95.90 

94.30 

-.42 

-.02 

1.22 

60  B 

OPACITY 

< 

WHITE 

BACKING ), 

BAUSCB  ♦ LOMB 

L594 

0 

95.91 

94.45 

-.29 

. 05 

.79 

60D 

OPACITY 

< 

WHITE 

BACKING  ) , 

DIANO/BNL 

L268 

0 

95.92 

94 .47 

-.27 

. 06 

1 .73 

60D 

OPACITY 

< 

WHITE 

BACKING ), 

DIANO/BNL 

L236P 

0 

95  .95 

94.41 

-.30 

-.00 

2.21 

60  B 

OPACITY 

< 

WHITE 

BACK  ING  ), 

BAUSCB  ♦ LOMB 

Li  82 

« 

95  .95 

95.  20 

.35 

.45 

1 . 06 

60B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L36  5 

0 

95  .96 

94 -.56 

-.  1 7 

.08 

2.49 

6 OB 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

LI  05 

X 

96.00 

93.57 

-.96 

-.52 

.82 

60W 

OPACITY 

< 

WHITE 

BACKING ), 

HUYGEN, DIGITAL 

L21  3 

0 

96.00 

94.60 

-.12 

. C7 

.75 

60B 

OPACITY 

< 

WHITE 

BACKING ) , 

BAUSCB  ♦ LOMB 

L3  8 0 

♦ 

96.00 

94  .00 

-.61 

-.  28 

.00 

60  P 

OPACITY 

< 

WHITE 

BACKING ), 

PHOTOVOLT 

L232 

♦ 

96  .00 

95.1  0 

.30 

. 35 

.41 

60  P 

OPACITY 

< 

WHITE 

BACKING  ), 

PHOTOVOLT 

Li  32 

0 

96.02 

94.41 

-.26 

-.  06 

.81 

6 OB 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCB  ♦ LOMB 

L30  i 

0 

96.02 

94.69 

-.03 

. 10 

.79 

60  B 

OPACITY 

< 

WHITE 

HACKING  ), 

BAUSCH  ♦ LOMB 

Li  22 

0 

96.03 

94.47 

-.21 

-.03 

.63 

60D 

OPACITY 

< 

WHITE 

B AC  KING), 

DIANO/BNL 

L52  3 

0 

96.04 

94.65 

-.05 

.06 

.53 

6 OR 

OPACITY 

< 

WHITE 

BACKING  ), 

THWING-ALBERT  ( FORMFPLY  SRL) 

Li  2 i 

0 

96  .05 

94.61 

-.08 

.03 

. 59 

6 OB 

OPAC  TTY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L2  5 5 

0 

96  .07 

94.56 

-.1  1 

-.01 

1.26 

60  B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L173A 

0 

96. C7 

94.73 

.03 

. C 8 

• 84 

60B 

OPAC ITY 

< 

WHITE 

BACKING ), 

BAUSCH  ♦ LOMB 

Li  9 OR 

0 

96.07 

94.67 

-.02 

. 05 

. 84 

6 0 B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L32"* 

0 

96 .08 

94.83 

. 1 2 

. 1 2 

.6e 

6 0 B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ IOMB 

LI  23 

0 

96.09 

94.37 

-.25 

-.14 

.97 

60  W 

OPACITY 

< 

WHITE 

BACKING  ), 

HUYGEN, DICITAL 

L2  3 6E 

♦ 

96.09 

94.79 

. C9 

.10 

. 94 

60E 

OPACITY 

< 

WHITE 

BACKING  ), 

ZEISS  ELREPHO,  FMY-C(IO)  FILTER 

LI  39 

0 

96. C9 

94.54 

-.  1 1 

-.04 

.68 

6 OB 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L2  6 0 

♦ 

96 .1  0 

94 . 89 

. 18 

. 1 F 

.48 

60F 

OPACITY 

< 

PAPER 

BACKING  ), 

ZFISS  ELREPHO,  FMY-C(IO)  NO  TRAP 

Li  3 1 

0 

96 . 1 0 

94.10 

-.47 

-.20 

1.37 

60  R 

OPAC  ITY 

< 

WHITE 

BACKING  ), 

THWING-ALBERT  (FORMERLY  SRL) 

L2  1 OB 

0 

96  .i  C 

<-A  .6‘ 

-.02 

. 01 

.58 

60B 

OPACITY 

< 

WHITF 

HACKING  ), 

HAUSCH  ♦ LOMH 

L587 

0 

96.10 

94  . t* 

-.  0 ? 

.01 

.81 

6 0 H 

OPAC  TTY 

< 

WHITT 

HACKING  >, 

BAUSCH  ♦ LOMB 

L21  2 

0 

96 . 1 0 

94 .80 

. 1 1 

.10 

1.19 

6 0 B 

OPAC  ITY 

c 

WHITE 

BACK  I NO  ), 

HAUSCH  ♦ LOMB 

L?1  5 

0 

96.  .1  1 

C4.7J 

.04 

. 04 

. 6 5 

60D 

OPAC  ITY 

< 

WHITF 

BACK  ING  ) , 

DTANO/HNL 

L349 

r 

9t  . 1 2 

94.25 

-.25 

-.18 

1.51 

6 0 D 

OPAC  ITY 

< 

WHTTF 

HACKING), 

DIANO/BNL 

LI  00 

♦ 

96.12 

95.14 

.40 

.27 

.64 

60E 

OPAC ITY 

< 

WHITE 

BACKING  ), 

ZEISS  ELREPHO,  FMY-C(  10  ) FILTER 

L225 

0 

96 .1  2 

94.10 

-.45 

-.33 

1 .83 

60B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L378 

0 

96.1  3 

94.97 

. 26 

.17 

1 .20 

6 OD 

OPACITY 

< 

WHITE 

BACKING  ), 

DIANO/BNL 

L3  2 8 

0 

96.1  4 

95.00 

. 29 

. 18 

• 70 

6 OB 

OPACITY 

< 

WHTTE 

BACKING ), 

BAUSCH  ♦ LOMB 

L262 

0 

96.15 

94  .67 

.03 

-.  02 

.80 

60  R 

OPACITY 

< 

WHITE 

BACKING  ), 

THWING-ALBERT  (FORMERLY  SRL) 

L10  5 

0 

96.18 

94.77 

.13 

.01 

.68 

60  R 

OPACITY 

< 

WHITE 

BACKING  ), 

THWING-ALBERT  (FORMERLY  SRL) 

L390 

0 

96.19 

94.76 

.12 

. CO 

1 .43 

60  B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L599 

0 

96.20 

94.50 

- .08 

-.  16 

1.54 

60B 

OPACITY 

< 

WHTTF 

BACKING  ), 

BAUSCH  ♦ LOMB 

L502B 

0 

96.20 

94.72 

.10 

-.03 

.62 

60B 

opacity 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L22  3B 

0 

96.20 

94.95 

.29 

. 10 

.79 

60B 

OPACITY 

< 

WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

27 


REPORT  NO.  SOG  TAFPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  160-1  TABLE  2 
OPACITY  (89*  REFLECTANCE  BACKING)  IN  PERCENT 
TAPPI  STANDARD  T42S  0S-7S,  OPACITY  OF  PAPER  <15  DEG. /DIFFUSE,  ILLOMINANT  A)  - BAL  TYPE 


LAB 

CODE 

F 

MEANS 

E40  H29 

COORDINATES 
MAJ6E  MINOR 

AVG 
R.  SDR 

VAfi 

PROPERTY— -TEST  INSTRUMENT  — -CONDI  TIONS 

LI  50 

e 

96.20 

95.20 

.49 

.24 

1.83 

60B 

OPACITY 

( WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L339 

o 

96.20 

95.30 

.57 

.30 

1 .55 

60B 

OPACITY 

( WHITE 

BACKING  ). 

BAUSCB  ♦ LOMB 

L230 

a 

96.21 

94.76 

.14 

-.02 

.63 

60B 

OPACITY 

(WHITE 

BACKING ). 

BAUSCH  ♦ LOMB 

L224 

♦ 

96.21 

94.81 

.18 

. 01 

.80 

6 OP 

OPACITY 

( WHITE 

BACKING  >, 

PHOTO VOLT 

L27  5 

A 

96.26 

94.89 

.27 

.02 

.61 

60R 

OPACITY 

(WHITE 

BACKING ), 

THWING-ALBERT  (FORMERLY 

SRL  ) 

LI  15 

0 

96  .27 

94.62 

.05 

-.15 

.61 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  ♦ LOMB 

L5  81 

0 

96.27 

94. 7e 

.15 

- . 05 

.62 

60B 

OPACITY 

( WHITE 

BACKING  ). 

BAUSCH  ♦ LOMB 

L502R 

0 

96.29 

94.97 

.35 

. 04 

.50 

6CR 

OPACITY 

( WHITE 

BACKING  ). 

THWING-ALBERT  (FORMERLY 

SRL  ) 

L206 

0 

96  .30 

94.87 

.28 

-.03 

.80 

60B 

OPACITY 

( white 

BACKING  ), 

BAUSCB  ♦ LOMB 

L254 

0 

96 .30 

94.72 

.15 

-.11 

.55 

6 OH 

OPACITY 

( WHITE 

BACKING  ). 

HUTGEN 

L243 

0 

96.3  1 

94.92 

.32 

-.01 

.72 

60B 

OPACITY 

( WHITE 

BACKING  >. 

BAUSCH  ♦ LOMB 

L308 

0 

96.34 

94.95 

.37 

-.01 

.76 

6 OH 

OPACITY 

( WHITE 

BACKING  ). 

HUYGFN 

LI  5 7 

0 

96 .35 

95.05 

.45 

.03 

1.11 

60  B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  ♦ LOMB 

LI  3 4 

0 

96.39 

94.53 

.05 

-.29 

.54 

60B 

OPACITY 

( WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

L573 

0 

96.39 

95.10 

.52 

.03 

.58 

60H 

OPACITY 

( WHITE 

BACKING  ). 

HUYGEN 

LI  90C 

0 

96.4  1 

94.93 

.35 

-.08 

.68 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCH  ♦ LOMB 

L2  59 

0 

96.42 

C4. 84 

.32 

-.14 

.57 

60  B 

OPACITY 

( WHITE 

BACKING  ). 

BAUSCB  ♦ LOMB 

LI  59 

0 

96.4  j 

95.03 

.48 

-.04 

.39 

60R 

OPACITY 

( WHITE 

BACKING ), 

THWING-ALBERT  (FORMERLY 

SRL  ) 

LI  83 

0 

96.4  8 

95.19 

.64 

.01 

.95 

60B 

OPACITY 

( WHITE 

BACKING ). 

BAUSCB  ♦ LOMB 

LI  6 2 

0 

96.50 

95.00 

.50 

-.12 

.75 

6 OW 

OPACITY 

( WHITE 

BACKING  ), 

HUYGEN. DIGITAL 

L285R 

* 

96.52 

94.35 

-.02 

-.50 

1 .07 

60F 

OPACITY 

( WHI TE 

BACKING  ). 

THWING-ALBERT  (FORMERLY 

SRL  ) 

L22  6B 

0 

96.53 

95.07 

.57 

-.10 

1.23 

60B 

OPACITY 

( WHITE 

BACKING  ), 

BAUSCH  ♦ LOMB 

LI  08 

0 

96.54 

94.97 

.50 

-.17 

.56 

6 OB 

OPACITY 

( WHITE 

BACKING  ). 

BAUSCH  ♦ LOMB 

L261 

0 

96.^7 

95.30 

.90 

-.l” 

1.21 

60B 

OPACITY 

( WHITE 

BACKING  ), 

BAUSCB  ♦ LOMB 

L281 

» 

96.90 

95.77 

1.36 

-.01 

1 . 01 

60D 

OPACITY 

(WHITE 

BACKING  >, 

D I ANO/BNL 

» 

96.98 

95.37 

1.07 

-.30 

.82 

6QW 

OPACITY 

( WHITE 

BACKING  ). 

HUYGEN. DIGITAL 

a : 

96.1  2 
95% 

94.66 
ELLIPSE : 

1.14 

. 40 

1 .00 
*ITH 

GAMMA  - £5  1 

DEGREES 

28 


PERCENT 


897.  BACKING 


OPACITY,  B£L  TYPE, 


SAMPLE  E40  = 96.12  PERCENT  SAMPLE  H29  = 94.66  PERCENT 


PERCENT 


29 


NOVEMBER  1977 


REPORT  NO.  5 OG  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T60-2  TABLE  1 
OPACITY  (PAPER  BACKING)  IN  PERCENT 
TAPPI  STANDARD  T425  OS-75,  OPACITY  OF  PAPER  (15  DEG. /DIFFUSF , ILLUM INANT  A)  - BAL  TYPE 


SAMPLE 

COATEE 

DULL 

SAMPLE 

PRINTING 

TEST 

D.  - 

10 

LAB 

E40 

1 17  GSANS  PEE 

SQUARE  METER 

H 29 

77  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  15 

96.49 

.32 

1 .48 

.12 

.79 

96.12 

. 1 8 

.79 

.19 

1.33 

6 00 

0 

LI  15 

LI  82  B 

96.02 

-.14 

-.66 

.25 

1 . 66 

96.91 

.97 

4.30 

.47 

3.26 

6 OC 

* 

LI  82 B 

L190C 

95.95 

-.22 

-.98 

.13 

. 83 

95.87 

-.07 

-.32 

• 12 

. 80 

60C 

6 

LI  90C 

LI  90R 

96.09 

-.07 

-.34 

• 14 

.95 

96.03 

.09 

.39 

.19 

1 .30 

6 OC 

6 

L190R 

L236B 

96 .1  6 

-.01 

-.02 

.21 

2. 03 

95.90 

-.04 

-.19 

.00 

.00 

60C 

d 

L236B 

L243 

96.26 

.10 

.43 

.20 

1 .28 

96.06 

.12 

.52 

.10 

.67 

6 OC 

e 

L243 

L2  74 

95  .55 

-.61 

-2.80 

.50 

2.26 

94.75 

-1.19 

-5.30 

.59 

4.06 

60C 

* 

L274 

L502D 

96.35 

.19 

.84 

.10 

. 64 

96.08 

• 1 4 

.63 

.18 

1.22 

60V 

6 

L502D 

L502H 

96  .22 

.06 

.25 

.09 

.60 

96.05 

.11 

.47 

.24 

1 .66 

60C 

a 

L502H 

L543 

95.80 

-.36 

-1  .66 

.13 

. e7 

95.43 

-.51 

-2.28 

.15 

1 .03 

6 0V 

o 

L543 

GR.  MEAN 

- 96.16 

PERCENT 

GRAND  MEAN 

■ 95.94 

PERCENT 

TEST  DETERMINATIONS 

• 1 0 

SD  MEANS 

- .22 

PERCENT 

SD  OF  MEANS 

- .23 

PERCENT 

8 LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

• .15 

PERCENT 

AVERAGE  SDR  - 

.IS 

PERCENT 

TOTAL  NUMBER  €F  LABORATORIES  REPORTING  - 10 

Best  Values:  E40  96.2  percent 

H29  96.0  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  182B, 

274. 


REPORT  NO.  5 OG 


TAPPI  STANDARD  T425 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T 6 0-2  TABLE  2 
OPACITY  (PAPER  BACKING)  IN  PERCENT 
OS-75,  OPACITY  OF  PAPER  (15  DEG. /D I FFUSE , I LLUM INANT  A) 


NOVEMBER  1977 


BAL  TYPE 


LAB 

CODE 

F 

MEANS 

E40  H29 

COORDINATES 
MAJOR  MINOR 

AVG 
R.  SDR 

VAR 

PB6PEBTY TEST  INSTRUMENT CUNDITIUNS 

L2  74 

* 

95.55 

94.75 

-1.28 

-.39 

3.66 

6 OC 

OPACITY 

( PAPER 

BACKING 

BAUSCH  ♦ L6MB 

L543 

0 

95.80 

95  .43 

-.62 

-.1  0 

.95 

60V 

OPACITY 

( PAPER 

BACKING 

D I ANO/BNL 

LI  9 OC 

0 

95.95 

95.87 

-.20 

.10 

.82 

60C 

OPACITY 

( PAPER 

BACKING 

BAUSCB  ♦ LOMB 

LI  82  B 

0 

96.02 

96.91 

. 59 

.78 

2.46 

6 OC 

OPACITY 

( PAPER 

BACK ING 

>, 

BAUSCH  ♦ LOMB 

LI  9 OR 

6 

96.09 

96.03 

• 01 

• 1 1 

1.13 

60C 

OPACITY 

( PAPER 

BACKING 

), 

BAUSCH  ♦ LOMB 

L23  6B 

0 

96.16 

95.90 

-.03 

- .03 

1 • 02 

60C 

OPACITY 

( PAPER 

BACKING 

), 

BAUSCH  ♦ LOMB 

L502B 

a 

96.22 

96.05 

• 1 1 

• 03 

1.13 

60C 

OPACITY 

( PAPER 

BACKING 

>. 

BAUSCB  ♦ LOMB 

L243 

a 

96.26 

96.06 

.15 

. 01 

.97 

60C 

OPACITY 

( PAPER 

BACKING 

BAUSCB  ♦ LOMB 

L502D 

a 

96.35 

96.08 

.22 

-.03 

.93 

60V 

OPACITY 

( PAPER 

BACKING 

>, 

DIANO/BNL 

LI  1 5 

a 

96  .49 

96.1  2 

. 35 

-.1  1 

1 . 06 

6 OC 

OPACITY 

( PAPER 

BACKING 

) , 

BAUSCB  ♦ LOMB 

GMEANS 

96.1  6 
95% 

95.94 
ELLIPSE  : 

1.05 

.29 

1 .00 
WITH 

GAMMA  - 45 

DEGREES 

30 


RFPORT  NO.  500  TAP  P X COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  T60-3  TABLE  1 
OPACITY  (PAPER  BACKING)  IN  PERCENT 


TAPPI  SUGGESTED 

METHOD 

1519  SU- 

•70,  DIFFUSE 

OPACITY 

OF  PAPER 

- ILLUMINANT  C 

. ELREPHO 

TYPE 

SAMPLE 

COATED 

DULL 

SAMPLE 

PRINTING 

TEST 

D.« 

' 10 

LAB 

E 40 

117  GEARS  PEI  SCUABE  METER 

B29 

77  GRAMS  PER  SQUARE  METER 

CODB 

MEAN 

DEV 

N.DEV 

SDR 

fi.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

L100 

96.74 

•.00 

-.02 

.13 

1.22 

96.73 

.07 

.40 

.14 

1.32 

6 OJ 

e 

LI  00 

LI  50 

96  .66 

•.08 

-.53 

.05 

.51 

96.57 

-.10 

-.57 

.09 

.81 

60J 

0 

LI  50 

LI  62E 

96.80 

.06 

.39 

.23 

2.18 

96.65 

-.01 

-.07 

.11 

1 .01 

6 OJ 

0 

LI  82E 

242 

96  ,ee 

.12 

.80 

.13 

1.22 

96.88 

.22 

1.28 

.09 

. 86 

60J 

0 

L242 

L244 

96  .44 

-.30 

-2.06 

.07 

.64 

96.28 

-.38 

-2.22 

.11 

1 .03 

6 OF 

0 

L244 

L2  50T 

96.71 

-.03 

-.22 

.14 

1.32 

96.53 

-.13 

-.78 

.13 

1.17 

60J 

0 

L250T 

L251 

96.69 

-.05 

-.33 

.08 

.74 

96.68 

.02 

.09 

.12 

1.11 

60F 

0 

L251 

L360 

96.60 

-.14 

-.97 

.12 

1.20 

96.67 

.01 

.05 

.13 

1.17 

6 OF 

e 

L360 

L446 

96.68 

-.06 

-.40 

.04 

.43 

96.58 

-.08 

-.SO 

.11 

1 .02 

60  J 

0 

L446 

L484 

97.00 

.26 

1.75 

.09 

.87 

96.95 

.29 

1.69 

.09 

.88 

6 OF 

0 

L484 

L502 

96.84 

.10 

.68 

.09 

.66 

96.70 

.04 

.22 

.07 

.61 

6 0 J 

0 

L502 

L575 

96.8e 

.14 

.93 

.08 

.80 

96.73 

.07 

.41 

.11 

1 .00 

60  J 

0 

L575 

GR.  MEAN 

* 96.74 

PERCENT 

GRAND  MEAN 

• 96.66 

PERCENT 

TEST  DETERMINATIONS 

- 10 

SD  MEANS 

• .15 

PERCENT 

SD  OF  MEANS 

• .17 

PERCENT 

12  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

• .10 

PERCENT 

AVERAGE  SDR  - 

• 11 

PERCENT 

LI  76 

83.62 

-13.12 

-69.39 

.16 

1 . 56 

73.40 

-23,26  - 

137.15 

.39 

3.60 

60Z 

. 

LI  76 

TOTAL  NUMBER  €F  LABORATORIES  REPORTING  • 13 

Best  Values:  E40  96.8  + 0.2  percent 

H29  96.7  + 0.3  percent 


REPORT  NO.  5 OG 


TAFPI  COLLABORATIVE  RE FERFNCF  PROGRAM 
ANALYSIS  T60-2  TABLE  2 
OPACITY  (PAPER  BACKING)  IN  PERCENT 

TAPPI  SUGGESTED  METBOD  T519  SU-70.  DIFFUSE  OPACITY  OF  PAPER  - ILLUMINANT  C,  ELREPHO  TYPE 


NOVEMBER  1977 


LAB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

E40 

B29 

MAJOR 

MINOR 

R.SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT---CCNDI T IONS 

LI  7 6 

♦ 

83.62 

73.40 

-26.23 

-5.04 

2.58 

60Z 

OPACITY 

( PAPER 

BACKING ), 

MARTIN  SWEETS 

L244 

0 

96.44 

96.26 

-.46 

-.01 

. 83 

60F 

OPACITY 

( PAPER 

BACKING ), 

ZEISS  ELREPHO,  FMY-C( 10 ) N0 

TRAP 

L360 

0 

96.60 

96.67 

-.09 

.11 

1.19 

6 OF 

OPACITY 

( PAPER 

BACKING ), 

ZEISS  ELREPHO,  FMY-C(IO)  NO 

TRAP 

LI  50 

0 

96.66 

96.57 

-.12 

-.00 

.56 

60  J 

OPACITY 

( PAPER 

BACKING ), 

Z. ELHEPB6,FMY-C, GLOS  S 

TRAP 

L446 

0 

96.68 

96.58 

-.10 

-.01 

.73 

60  J 

OPACITY 

( PAPER 

EACK  ING  ), 

Z. ELREPHO , F MY-C, GLOSS 

TRAP 

L251 

0 

96.69 

96.66 

-.02 

. 05 

.92 

6 OF 

OPACITY 

( PAPER 

BACKING ). 

ZEISS  ELBEPBe,  FMY-C(10>  N6 

TRAP 

L2S0T 

0 

96.71 

96.53 

-.12 

-.06 

1 .25 

60  J 

OPACITY 

( PAPER 

BACKING  ). 

Z. ELREPHO, FMY-C, GLOSS 

TRAP 

L100 

0 

96  .74 

96.73 

. 05 

.05 

1 .27 

60  J 

OPACITY 

( PAPER 

BACKING  >, 

Z. ELREPHO, FMY-C, GLOSS 

TRAP 

LI  82E 

0 

96.80 

96.65 

.03 

-.05 

1 .60 

60  J 

OPACITY 

( PAPER 

BACKING  ), 

Z. ELREPHO, FMY-C, GLOSS 

TRAP 

L502 

0 

96.84 

96.70 

.09 

-.05 

.74 

6 0 J 

OPACITY 

( PAPER 

BACKING  ), 

Z. EL RE FHO. FMY-C, GLOSS 

TRAP 

L242 

0 

96.ee 

96.88 

.24 

.05 

1 .04 

60  J 

OPACITY 

( PAPER 

BACKING  >, 

Z.ELREFHe, FMY-C, GLOSS 

TRAP 

L575 

fl 

96.66 

96.73 

.14 

-.06 

.90 

60J 

OPACITY 

( PAPER 

BACKING  >. 

Z. ELREPHO, FMY-C, GLOSS 

TRAP 

L4  84 

0 

97.00 

96.95 

.38 

-.01 

.es 

60F 

OPACITY 

( PAPER 

BACKING  >, 

ZEISS  ELHEFHfl,  FMY-C(IO)  NS 

TRAP 

OME ANSI  t 

96.74 

96.66 

1 .00 

95*  ELLIPSEl 

• es 

.15 

WITH 

GAMMA  • 49  DEGREES 

31 


PERCENT 

96.2  96.4  96-6  96-8  97-0  97. 


OPACITY,  ELREPH0  TYPE,  PAPER  BACKING 


SAMPLE  E40  = 96-74  PERCENT 

i i 1 , 1 


SAMPLE  H29  = 96-66  PERCENT 

1 1 1 1 u 


CM 


Q}  +,X,«  NOT  IN  GRAND  MEANS 

(X) 

ANALYSIS  T 60-3 

UJ 

_J 

Q_ 


CL 

LO 


0) 


JZL 


O 


o 


o 


o 


o 


o 


o 


© 


,o 


o 


SAMPLE  E40 


96-2 


96-4 


96-6  96.8 

PERCENT 


97.0 


97.2 


97.4 
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REPORT  NO.  500 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  165-1  TABLE  1 
DIRECTIONAL  BLUE  REFLECTANCE  IN  PERCENT 


NOVEMBER  1077 


TAPPI 

STANDARD  1452 

OS-77, 

•ERIGBTNE&S 

*1  RARTIN 

SHEETS 

(ACBT  * 

OE  > IS 

STANDARD 

FOR  TBI 

S 

ANALYSIS 

SAMPLE 

COATED 

GLflFS 

SAMPLE 

PRINTING 

TEST 

D.- 

8 

LAB 

B41 

161  GRAMS  PBR 

SQUARE  METBR 

J3  3 

73  GRAMS  PER 

SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

Lioe 

62.61 

-.1  e 

-.79 

.38 

1.13 

66.20 

-.01 

-.03 

.11 

.66 

65M 

6 

LI  08 

LI  2 2 

82  .54 

-.26 

•1.11 

.57 

1.70 

68.00 

-.21 

-.66 

.16 

.99 

65N 

0 

LI  22 

LI  3 2 

83.06 

.27 

1.14 

.24 

.71 

66.35 

.14 

• 44 

.14 

.87 

6SN 

o 

LI  32 

LI  5 6 

82.6  6 

-.13 

-.58 

.18 

.53 

66.60 

.29 

.91 

.17 

1 .04 

65N 

0 

LI  58 

LI  76 A 

82.49 

-.31 

-1.33 

• 29 

.85 

60.77 

.57 

1 .78 

.10 

• 64 

65A 

0 

LI  76A 

L190C 

82.76 

-.03 

-.15 

.17 

.50 

67.89 

-.32 

-1.01 

.10 

• 61 

65A 

0 

L190C 

L21  0 M 

82 .97 

.18 

.76 

.50 

1 . SO 

68.41 

.20 

• 64 

.16 

.96 

6 5 M 

0 

L210M 

L21  ON 

82.61 

-.18 

-.79 

.35 

1.04 

66.36 

.15 

.48 

.13 

• 80 

65N 

e 

L210N 

L21  1 

83.04 

.24 

1.03 

.17 

.50 

60.52 

.32 

.99 

.20 

1 .22 

65N 

0 

L211 

L2I3 

NO  DATA  REPORTED  FOR 

SARPLE  E41 

66.01 

-.20 

-.62 

.17 

1 .07 

65T 

M 

L213 

L225 

83.05 

.25 

1 .09 

.49 

1.46 

68.30 

. 09 

.29 

.17 

1 .04 

65N 

0 

L225 

L243 

82.65 

-.15 

-.63 

.46 

1.36 

68.02 

-.18 

-.58 

.15 

.92 

65A 

0 

L243 

L2  59 

82.89 

.09 

. 39 

1.98 

5.90 

66.99 

-1.22 

-3.84 

3.33 

20.57 

65M 

0 

L259 

L275 

82.56 

-.23 

-1.00 

.38 

1.13 

68.19 

-.02 

-.07 

.11 

.69 

65M 

e 

L275 

L288 

e2 .96 

.17 

.71 

.28 

. 84 

68.45 

.24 

.76 

.12 

.74 

6 £N 

e 

L2ee 

L308 

63.26 

.47 

2.00 

.25 

.75 

68.59 

.38 

1 .19 

.16 

.96 

65N 

a 

L308 

L31  5 

63.11 

.32 

1 .35 

.27 

. 81 

67.99 

-.22 

-.70 

.18 

1.12 

6 5N 

e 

L315 

L31  7 

e2.ei 

-.16 

- .79 

. 36 

1 . 06 

68.01 

-.20 

-.62 

.18 

1.12 

65M 

0 

L317 

L502 

62  .e-> 

. 07 

.22 

.30 

. 89 

68.32 

.12 

.36 

.13 

. 82 

65A 

0 

L502 

L52  3 

62.56 

-.23 

-1.00 

.32 

.96 

60.06 

-.15 

-.46 

.23 

1 .40 

65N 

G 

L 523 

L565 

82.91 

.12 

.50 

.24 

.72 

67.37 

-.83 

-2.63 

.18 

1 .08 

65A 

■» 

L565 

L59  8 

82.62 

-.17 

-.74 

.42 

1 . 27 

67.86 

-.35 

-1  . 09 

.39 

2.40 

65M 

0 

L59  8 

GR.  MEAN  - 

e2.  eo 

PERCENT 

GRAND  MEAN  - 

68.21 

PERCENT 

TEST  DETERMINATIONS 

- 8 

SD  MEANS  - 

.23 

PERCENT 

SD 

OF  MEANS  - 

. 32 

PERCENT 

20  LABS 

IN 

GRAND 

MEANS 

AVERAGE  SDR 

• .33 

PERCENT 

AVERAGE  SDR 

- .16 

PERCENT 

LI  05 

83.30 

.50 

2.16 

.24 

. 73 

67.07 

-1.13 

-3.57 

.12 

.72 

65T 

♦ 

LI  05 

LI  76  I 

82.34 

-.46 

-1.97 

.37 

1 . 09 

67.86 

-.35 

-1.09 

.14 

.87 

651 

♦ 

LI  761 

L223 

82.02 

-.77 

-3.31 

. 16 

.47 

67.97 

-.23 

-.74 

.18 

1 . 08 

65G 

♦ 

L223 

L224 

82.85 

.05 

.23 

.19 

.58 

68.94 

.73 

2.29 

. 07 

.46 

65H 

♦ 

L224 

L232 

83 .12 

.23 

1.41 

.35 

1 .06 

60.37 

.17 

.52 

.23 

1 .43 

65P 

♦ 

L232 

L241 

e3.41 

.62 

2.64 

.40 

1.20 

69. 15 

.94 

2.96 

.23 

1 .44 

651 

- 

L241 

L249 

e2 .34 

-.46 

-1.97 

.41 

1.24 

68.25 

.04 

.13 

.09 

.57 

65P 

♦ 

L249 

L2  56 

82.69 

-.11 

-.47 

.36 

1 . 08 

68.15 

- .06 

-.19 

.25 

1.55 

65H 

♦ 

L2S6 

L260 

82 . 84 

.04 

.18 

.16 

.48 

6 8.34 

.1  3 

.40 

.05 

.32 

65P 

♦ 

L260 

L278 

85  .44 

2.64 

1 1 .33 

.42 

1.25 

71.12 

2.92 

9.17 

• 44 

2.73 

€5  P 

♦ 

L 278 

L301 

62.  ec 

.00 

.01 

.30 

.90 

67.75 

-.46 

-1.45 

.14 

. 87 

65G 

♦ 

L 3 01 

L305 

81.22 

-1.47 

-6.31 

.72 

2.16 

67.76 

-.45 

-1  .41 

.12 

.73 

65T 

♦ 

L 305 

L312 

e4.12 

1.33 

5.70 

.23 

.69 

71 . 37 

3.17 

9.96 

.35 

2.18 

65P 

♦ 

L312 

L321 

64.  OC 

1.20 

5.16 

.00 

.00 

69.00 

2.49 

.00 

.00 

6 5 P 

♦ 

L321 

L32  8 

84.34 

1.54 

6.61 

.38 

1.13 

70.29 

2.08 

6.54 

.22 

1.34 

65P 

♦ 

L32  8 

L33  9 

86.06 

2.27 

14. Cl 

• 18 

.53 

69.44 

1.23 

3.86 

.32 

1 .98 

65P 

♦ 

L3  39 

L380 

e3.75 

.95 

4.09 

.38 

1.13 

71.37 

3.17 

9.96 

.35 

2.18 

65P 

♦ 

L380 

L368 

82.69 

-.11 

-.47 

.26 

. 77 

67.87 

-.33 

-1.05 

.23 

1 .43 

65P 

♦ 

L 38  0 

L442 

e3 .29 

.49 

2.11 

.32 

• 95 

67.44 

-.77 

-2.43 

• 21 

1 .27 

651 

♦ 

L4  4 2 

L543 

84.0  1 

1.22 

5.22 

.18 

• 54 

68. 19 

-.02 

-.07 

.08 

.51 

6 5 H 

♦ 

LS43 

L562 

84.94 

2.14 

9.18 

.56 

1.68 

72.69 

4 .48 

14.09 

.26 

1 .60 

65P 

♦ 

L562 

L587 

82.41 

-.38 

-1.65 

.34 

1 . 03 

60.  C9 

-.12 

-.38 

.15 

.90 

651 

♦ 

L 58  7 

L59 1 

64.21 

1 .42 

6.  C8 

.31 

.93 

66.82 

-1.39 

-4.37 

.15 

.92 

65B 

♦ 

L591 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING 

Best  Values:  E41  82.7  + 0.4  percent 

J33  68.1  + 0.6  percent 


The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  259. 
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REPORT  NO 


NOVEMBER  1977 


. 5 OG  TAPP  I COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T65-1  TABLE  2 
DIRECTIONAL  BLUE  REFLECTANCE  IN  PERCENT 
TAPPI  STANIARD  T4E2  OS-77,  1 BR ICBTNES S ' ; MARTIN  SHEETS  (ACBT  * GE ) IS  STANDARD  FOR  TBIS  ANALYSIS 


LAB 

MEANS 

coord 

[NATES 

AVG 

CODE 

F 

E41 

J33 

MAJOR 

M IN0E 

fi.  SDR 

VAR 

PSOPERTV— -TEST  INSTRUMENT- 

-•CONDITIONS 

L21  3 

M 

68.01 

1. 07 

65  T 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) 

HUNTER  D25D2M 

L3  0 5 

♦ 

81.32 

67.76 

-.77 

1.33 

1.45 

6 5T 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

), 

BUNTER  D25D2M 

L22  3 

♦ 

82.02 

67.  97 

-.40 

. 70 

.78 

65G 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

" a 

GARDNER 

L249 

♦ 

82.34 

68.  25 

-.06 

.46 

• 90 

65P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

PHOTOVOLT 

LI  761 

♦ 

82.34 

67.  86 

-.44 

.37 

.98 

651 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

•• 

BUNTER  D25D2A 

L587 

♦ 

82.41 

68.09 

-.21 

• 35 

.96 

65  I 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) 

BUNTER  D2SD2A 

L176A 

e 

82.49 

ee.77 

.48 

.43 

.75 

65  A 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

MARTIN  SWEETS 

(ACBT  ),S-2 

LI  2 2 

e 

e2.S4 

68.00 

-.26 

• 2 1 

1.34 

65N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

" a 

D IAN 0/MART IN 

SWEETS,  S—  4 

L52  3 

e 

82.56 

68.06 

-.20 

• 19 

1.18 

65N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

), 

DIANO/MABTIN 

SWEETS,  S-4 

L275 

0 

82.56 

68.19 

-.07 

.22 

.91 

65M 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

* i 

MARTIN  SWEETS 

(GE).  S-l 

L21  ON 

0 

82.61 

68.36 

• 11 

.21 

.92 

65N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

D IAN 6/M ART IN 

SWEETS,  S-4 

L317 

0 

82.61 

68.01 

-.23 

.13 

1 .09 

65  M 

BLUE 

REFLECTANCE 

(DIRECTIONAL 

), 

MARTIN  SWEETS 

(GE).  S-l 

LI  08 

0 

82.61 

68.20 

-.05 

• 18 

.90 

65M 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

), 

MARTIN  SWEETS 

(GE).  S-l 

L59  8 

0 

82.6  2 

67.66 

-.38 

.09 

1 .83 

65  M 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

)( 

MARTIN  SWEETS 

(GE).  S-l 

L243 

0 

e2.65 

68.02 

-.21 

.10 

1.14 

65A 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

>• 

MARTIN  SWEETS 

(ACBT  >,S-2 

LI  58 

0 

82.66 

68.50 

.25 

.20 

.79 

65  N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

* a 

D IAN O/MART IN 

SWEETS,  S-4 

L38  8 

♦ 

e2.es 

67.87 

-.35 

.03 

1.10 

65  P 

BLUE 

REFLECTANCE 

< DIRECTIONAL 

) , 

PHOTOVOLT 

L2  5 6 

♦ 

82.69 

68.15 

-.  oe 

.09 

1.31 

65H 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

BUNTER 

L190C 

0 

82.76 

67.89 

-.32 

-.  04 

.56 

65  A 

BLUE 

REFLECTANCE 

< DIRECTIONAL 

) , 

MARTIN  SWEETS 

(ACBT  ),  S— 2 

L3  01 

♦ 

82.80 

67.75 

-.45 

-.11 

.89 

65G 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

GARDNER 

L26  0 

♦ 

82.84 

68.34 

.13 

-.01 

.40 

65  P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

PBOTC VOLT 

L224 

♦ 

82.85 

68.  94 

.72 

.11 

• 52 

65H 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) # 

BUNTER 

L502 

0 

82.87 

68.32 

• 13 

-.05 

• 86 

65A 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) t 

MARTIN  SWEETS 

(ACBT  ),S-2 

L2  59 

tt 

82  .89 

66.99 

-1.17 

-.37 

13.24 

65  M 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

MARTIN  SWEETS 

(GE),  S-l 

L56  5 

* 

82.91 

67.37 

-.79 

-.  30 

.90 

65  A 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

MARTIN  SWEETS 

(ACBT  ),  S-2 

L2  8 8 

0 

82.96 

68.45 

.27 

-.11 

.79 

65  N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

)# 

DIANO/MARTIN 

SWEETS.  S-4 

L21  0 M 

0 

82.97 

68.41 

.24 

-.13 

1.23 

65M 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

MARTIN  SWEETS 

(GE).  S-l 

L21  1 

0 

83.04 

68.52 

.36 

-.16 

.86 

65  N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

' a 

DIANO/MARTIN 

SWEETS,  S-4 

L225 

0 

83.05 

68.  30 

.15 

-.23 

1.25 

65  N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

J , 

DIANO/MABTIN 

SWEETS,  S-4 

LI  3 2 

0 

83.06 

68.35 

.20 

-.23 

.79 

65  N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

DIANO/MARTIN 

SWEETS,  S-4 

L31  5 

0 

83.1  1 

67.99 

-.14 

-.36 

.96 

65  N 

BLUE 

REFLECTANCE 

< DIRECTIONAL 

DIANO/MARTIN 

SWEETS,  S-4 

L23  2 

♦ 

82.12 

68.37 

.24 

-.28 

1.24 

65P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

PHOTOVOLT 

L3  0 8 

0 

83.26 

68.59 

• 47 

-.37 

.85 

65N 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

DIANO/MARTIN 

SWEETS.  S-4 

L44  2 

♦ 

83.29 

67.44 

-.64 

-.65 

1.11 

651 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

BUNTER  D25D2A 

LI  05 

* 

83.30 

67.07 

-.99 

-.75 

.73 

65T 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

* a 

BUNTER  D25D2M 

L241 

♦ 

83.41 

69.15 

1.06 

-.39 

1.32 

651 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

* a 

HUNTER  D25D2A 

L3  8 0 

♦ 

83.75 

71.37 

3.30 

-.21 

1 .66 

65P 

BLUE 

REFLECTANCE 

( DIRECT IONAL 

) , 

PHOTOVOLT 

L321 

♦ 

84.00 

69.00 

1 . 04 

-.99 

.00 

65P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

PBOTO VOLT 

L54  3 

♦ 

84.01 

68.  1 9 

.25 

-1.19 

.53 

6 5 U 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

BUNTER 

L31  2 

♦ 

84.12 

71 .37 

3.38 

-.58 

1 .44 

65  P 

BLUE 

REFLECTANCE 

( DIRECT IONAL 

»• 

PHOTO VOL  I 

L59  1 

♦ 

84.21 

66.82 

-1.03 

-1.69 

• 92 

65  B 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

HUNTER 

L328 

♦ 

84.34 

70.29 

2.37 

-1.03 

1 .23 

65P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

F HOTO VOLT 

L5  62 

♦ 

84  .94 

72.69 

4.85 

-1  .07 

1.64 

65P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

) , 

PHOTOVOLT 

L278 

♦ 

85.44 

71 .12 

3.44 

-1.91 

1 .99 

65  P 

BLUE 

REFLECTANCE 

( DIRECTIONAL 

), 

PHOTOVOLT 

L339 

♦ 

86.06 

69.44 

1 .94 

-2.90 

1.25 

6 5P 

BLUE 

R E F LFCTANCE 

( DIRECTIONAL 

) # 

PHOTOVOLT 

GMEANS: 

e2.80 

68.21 

1 .00 

95%  ELLIPSE: 

. ee 

.62 

1ITH 

GAMMA  - 76  DEGREES 

34 


PERCENT 

67.2  67.6  68.0  68.4  68-8  69- 


BLUE  REFLECTANCE  » DIRECTI0NAL 


SAMPLE  E4 1 = 82.80  PERCENT  SAMPLE  J33  s 68.21  PERCENT 
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REPORT  N8.  SOG  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  T65-2  TABLE  I 

DIFFUSE  BLUE  REFLECTANCE  IN  PERCENT  (GLOSS  TRAP) 

TAPPI  SUGGESTED  METBeD  TS25  SU-72.  BRIGHTNESS  OF  PULP  (DIPFUSE  ILLUMINATION  AND  0 DBG.  OBSERVATION) 


SAMPLE 

COATED 

GLOSS 

SAMPLE 

PRINTING 

TEST 

D.  - 

8 

LAB 

E 4 1 

151  GRAMS  PER 

SQUARE  METER 

J33 

73  GRAMS 

PER  SQUARE  METER 

C0DE 

MEAN 

DEV 

N .DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  00 

82.17 

.45 

.67 

.32 

1.18 

67.47 

-.34 

-.54 

.05 

.47 

€5F 

e 

L100 

LI  2 1 

ei  .24 

-.46 

-.72 

.36 

1.32 

67.59 

-.22 

-.35 

.13 

1.15 

65K 

a 

LI  21 

LI  5 0 

81  .46 

-.20 

-.39 

.27 

.99 

67.14 

-.67 

-1  .07 

.17 

1 .49 

65Q 

e 

LI  50 

LI  7 0 

80.84 

-.89 

-1.33 

.11 

.39 

67.95 

.14 

.22 

.08 

.68 

65  B 

G 

LI  7 0 

LI  82 

81  .68 

-.05 

-.07 

.17 

.61 

67.96 

.15 

.24 

.10 

.94 

65F 

e 

LI  82 

L21  OK 

e2 .29 

.57 

.86 

.19 

.69 

68.93 

1.12 

1 .78 

.11 

.95 

651 

€ 

L210K 

L236 

ei  .27 

-.45 

-.68 

.50 

1.85 

67.22 

-.50 

-.79 

.09 

.83 

65K 

6 

L236 

L242 

81  .33 

-.39 

-.58 

.19 

.69 

67.22 

-.59 

-.95 

.10 

.90 

65F 

6 

L242 

L250T 

82 .54 

.81 

1.22 

.25 

.91 

ee.6i 

.80 

1.27 

.12 

1.08 

65F 

G 

L250T 

L2  8 0 

82  .02 

.30 

.45 

.33 

1.22 

67.80 

-.01 

-.02 

.11 

.96 

65Q 

G 

L280 

L325 

83.26 

1.53 

2.30 

• 23 

. 84 

68.95 

1.14 

1.81 

.14 

1.28 

65F 

G 

L325 

L3  49 

81  .03 

-.69 

-1.04 

.36 

1.32 

6 7.03 

-.78 

-1.25 

.13 

1.17 

651 

G 

L349 

L362 

81.23 

-.49 

-.74 

.33 

1.23 

67.72 

-.10 

-.15 

.18 

1 .59 

651 

G 

L362 

L44  6 

81 .55 

-.17 

-.26 

.16 

. 60 

67.62 

-.19 

-.30 

.09 

.84 

65F 

G 

L4  46 

L502A 

81  .21 

-.51 

-.77 

.25 

.92 

66.97 

-.84 

-1.34 

.10 

.88 

65B 

G 

L502A 

L573 

82.70 

.98 

1.47 

.33 

1.22 

68.47 

.66 

1 .05 

.07 

.64 

65F 

G 

L573 

L575 

81 .46 

-.26 

-.39 

• 28 

1.04 

68. C7 

.25 

.40 

.13 

1.16 

6 5F 

G 

L575 

GR.  MEAN 

- 81.72 

PERCENT 

GRAND  MEAN 

• 67. ei 

PERCENT 

TEST  DETERMINATIONS 

- 8 

SD  MEANS 

- .67 

PERCENT 

SD  OF  MEANS 

• .63 

PERCENT 

17  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

- . 27 

PERCENT 

AVERAGE  SDR  * 

.11 

PERCENT 

L5  02B 

81  .94 

• 22 

.33 

.34 

1.26 

67.48 

•.33 

-.53 

.09 

• 60 

65L 

♦ 

L502B 

L502C 

e2.oi 

.29 

.43 

.24 

.89 

66.74 

-1.07 

-1.71 

.47 

4.21 

65Y 

♦ 

L502C 

TOTAL  NUMBER  OF  LA  EOFATOE IE S REPORTING  - 19 


Best  Values: 


E41  81.6  + 

J33  67.8  + 


1.6  percent 
0.9  percent 
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HE  PART  MO.  BOO 


NOVEMBER  iOVr 


IAPPI  COLLABOMATIVE  REFERENCE  PROGRAM 
ANALYSIS  1eS-2  TABLE  8 

E IF  F USE  BLUE  REFLECTANCE  IN  PERCENT  (SLOBS  TRAP) 

TAPP!  SUGGESTED  ME1EOD  1686  *0-72.  BRIGHTNESS  OP  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEO.  OBSERVATION  ) 


LAB 

C0DB 

F 

MEANS 

E41  J33 

CCORC I NAT  E I 
MAJOR  MINOR 

AVO 
B.  SDR 

VAR 

PROPERTY— -TEST  INSTRUMENT-' 

--CONDITIONS 

LI  70 

0 

ac  .84 

67.95 

• .56 

.70 

.53 

65B 

DIFFUSE 

REFLECTANCE. 

ELREPH0. 

GL • TRAP, 

NBS  ABSOLUTE  BASE 

L349 

0 

01.03 

67.03 

•1.04 

■.11 

1.24 

65K 

DIFFUSE 

REFLECTANCE. 

ELREPB0 , 

GL . TRAP , 

MOO  ( ZEISS  ) BASE 

L502A 

0 

61  .21 

66.97 

-.95 

-.27 

.90 

65B 

DIFFUSE 

REFLECTANCE. 

ELREPB0, 

GL • TRAP, 

NBS  ABSOLUTE  BASE 

L362 

0 

01  .23 

67.72 

-.43 

.25 

1.41 

65K 

DIFFUSE 

REFLECTANCE. 

ELREPH0, 

GL • TRAP, 

MGO  ( ZEISS  > BASE 

LI  21 

0 

81  .24 

67.59 

-.50 

. 16 

1.23 

65K 

DIFFUSE 

REFLECTANCE. 

ELREPH6. 

GL. TRAP , 

MGO  ( ZEISS  ) BASE 

L236 

a 

81.27 

67.  32 

-.67 

- .06 

1 .34 

65K 

DIFFUSE 

REFLECTANCE. 

ELREPB0 , 

GL.TRAP , 

MGO  ( ZEISS  ) BASE 

L242 

0 

81.33 

67.22 

-.69 

-.17 

.79 

65  F 

DIFFUSE 

REFLECTANCE. 

ELREPH0. 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

L575 

0 

81  .46 

68.07 

-.02 

.36 

1.10 

65  F 

DIFFUSE 

REFLECTANCE. 

ELREPH0, 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

LI  5 0 

0 

81  .46 

67.  1 4 

-.65 

-.32 

1.24 

650 

DIFFUSE 

REFLECTANCE. 

ELREPH0, 

GL.TRAP, 

ZEISS  ABSOLUTE  BASE 

L44  6 

0 

01  .55 

67.62 

-.25 

-.02 

.72 

65F 

DIFFUSE 

REFLECTANCE. 

ELREPH0, 

GL.TRAP. 

NBC-PTB  ABSOLUTE  BASE 

LI  8 2 

0 

ei  .68 

67.96 

.07 

. 14 

.77 

65F 

DIFFUSE 

REFLECTANCE. 

ELBEPB0, 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

L502B 

♦ 

ei  .94 

67. 4e 

-.06 

-.39 

1.03 

65L 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

GL.TRAP. 

NBS  ABSOLUTE,  FMZA 

L502C 

♦ 

82.01 

66.74 

-.52 

-.98 

2.55 

65  Y 

DIFFUSE 

REFLECTANCE. 

ELREPB0, 

GL.TRAP. 

NBS  ABSOLUTE,  FMZC 

L2  0O 

0 

82.02 

67.  80 

.21 

-.21 

1 .09 

65q 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

GL.TRAP, 

ZEISS  ABSOLUTE  BASE 

LI  0 0 

0 

e2. 17 

67.47 

.10 

-.55 

.83 

65F 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

L21  OK 

0 

82.29 

68.93 

1 . 18 

.43 

.82 

65  K 

DIFFUSE 

REFLECTANCE. 

ELREPH0, 

GL.TRAP, 

MGO  ( ZEISS  ) BASE 

L250T 

0 

82.54 

68.61 

1.14 

.03 

.99 

65F 

DIFFUSE 

REFLECTANCE, 

ELREPB0. 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

L573 

0 

82  «7  0 

68.47 

1 .16 

-.18 

.93 

€5F 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

GL.TRAP, 

NBC-PTB  ABSOLUTE  BASE 

L325 

6 

83.26 

68.95 

1.90 

-.21 

l .06 

65  F 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

GL.TRAP, 

NEC-PTB  ABSOLUTE  BASE 

GMEANS : 

81.72  67.81 

CSS  ELLIPSE: 

2.41 

.68 

1 .00 
WITH 

GAMMA  - 42  1 

DEGREES 

37 


PERCENT 


BLUE  REFLECTANCE  , DIFFUSE,  WITH  TRAP 


SAMPLE  E41  r 81 .7  PERCENT 

i i i i 


SAMPLE  J33  = 67.8  PERCENT 

j i i 1 1 


o 

r~ 


- T)  ANALYSIS  T65-2 


CD 

CD 


CD 

CD 


on 

cn 


+.X.#  NOT  IN  GRAND  MEANS 


Q_ 

CE 


O 


O 


O 


O 


© 


© 


© 


+ © 


r- 

CD 


CD 

CD 


O 

© 

© 


© 


© 


© 


O 


O 


SAMPLE  E41 


79.5 


80.5 


81  .5 

PERCENT 


82.5 


83.5 


84.5 
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REPORT  NO 


NOVEMBER  1977 


• SOG  TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T6S-3  TABLE  1 

DIFFUSE  BLUE  REFLECTANCE  IN  PERCENT  (NO  GLOSS  TRAP) 

TAPPI  SUGGESTED  METBOD  T525  SU-72,  BRIGHTNESS  OF  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEG.  OBSERVATION) 


SAMPLE 

COATED 

GLess 

SAMPLE 

PRINTING 

TEST 

D. 

- 8 

LAB 

E 4 1 

151  GS4NS  PEI  £ 

CUABE  METER 

J33 

73  GRAMS 

PEE  SQUARE  NETEB 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LI  1 5 

ec.67 

-1.21 

-1.62 

• 08 

.38 

67.47 

-1.19 

-1.47 

• 09 

. 73 

65E 

6 

LI  15 

LI  52 

ei  .23 

-.67 

- .88 

.17 

. 80 

68.18 

-.48 

-.59 

• 12 

1 .02 

65E 

0 

LI  52 

LI  57 

81  .43 

-.47 

-.62 

.27 

1 • 24 

68.57 

-.09 

-.11 

.10 

.85 

65E 

0 

LI  57 

LI  6 1 

e2.38 

.46 

• 64 

.20 

. 90 

69.82 

1 • 16 

1 .44 

.08 

.69 

65E 

a 

L 1 61 

L173A 

82.10 

.20 

.27 

.25 

1.14 

70.16 

1 .50 

1.87 

.15 

1 .22 

65E 

0 

L173A 

L238A 

81  .72 

-.ie 

-.24 

.27 

1.22 

69.  C7 

.41 

.51 

.09 

.73 

65E 

0 

L238A 

L244 

81  .69 

-.21 

-.28 

.21 

.96 

68.09 

-.56 

-.70 

• 11 

.87 

65D 

0 

L244 

L251 

ei  .9e 

• ce 

• 10 

• 18 

. 84 

68.33 

-.33 

-.41 

.12 

.97 

65E 

a 

L251 

L25  5 

85.30 

2.40 

4.48 

.21 

.98 

71.39 

2.73 

3.40 

.13 

1 .09 

65D 

0 

L25  5 

L265 

83.62 

1.72 

2.27 

.22 

1. 03 

69 .12 

.46 

.57 

.14 

1 .14 

6 5E 

e 

L295 

L360 

82.58 

• 6e 

.89 

.36 

1.65 

69.08 

.42 

.52 

.20 

1.67 

65E 

0 

L360 

L484 

78 . 19 

-3.71 

-4.88 

.10 

• 47 

67.93 

-.73 

-.91 

.10 

.85 

65E 

tt 

L4  84 

L502D 

82.08 

.16 

.24 

.24 

1.  12 

68.15 

-.51 

-.63 

.08 

.66 

65W 

0 

L502D 

L565 

81.31 

-.SS 

-.77 

.16 

.71 

67.86 

-.80 

-.99 

.18 

1 .45 

65W 

a 

L565 

G R.  MEAN 

■ 81 .90 

PERCENT 

GRAND  MEAN 

• 68.66 

PERCENT 

TEST 

DETEHMINATI0NS 

- 8 

SD  MEANS 

• .76 

PERCENT 

SD  eF  MEANS 

• .ei 

PERCENT 

12 

LABS  IN 

GRAND 

MEANS 

AVERAGE  SLR  • .22  PERCENT  AVERAGE  SDR  • .12  PERCENT 

TOTAL  NUMBER  €F  LABORATORIES  REPORTING  - 14 


Best  Values:  E41  82.0  + 1.0  percent 

J33  68.4  + 1.3  percent 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  255, 

484. 


REPORT  Ne.  5 OG 


NOVEMRER  1977 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T6S-3  TABLE  2 

E IF F USE  BLUE  REFLECTANCE  IN  PERCENT  (NO  GLOSS  TRAP) 

TAPPI  SUGGESTED  MFTEOD  T525  SU-72,  BRIGHTNESS  OF  PULP  (DIFFUSE  ILLUMINATION  AND  0 DEG.  OBSERVATION) 


I AB 

MEANS 

COORDINATES 

AVG 

CODE 

F 

E41 

J3  3 

MAJOR 

M INOR 

R.  SDK 

VAR 

PROPERTY — -TEST  INSTRUMENT- 

--CONDITIONS 

L484 

# 

78.19 

67.93 

-3.04 

2.25 

.66 

65  E 

DIFFUSE 

REFLECTANCE. 

ELREPH0 , 

N0 

TRAP, 

MG0 

( ZEISS  ) 

BASE 

LI  1 5 

0 

80.67 

67.47 

-1.71 

. 1 1 

• 5 5 

65E 

DIFFUSE 

REFLECTANCE. 

ELREPB0. 

N0 

TRAP, 

MGO 

( ZEISS ) 

BASE 

LI  52 

0 

81.23 

68.1  8 

-.  80 

.17 

.91 

65E 

DIFFUSE 

REFLECTANCE. 

ELREPH0 , 

NO 

TRAP, 

MG0 

( ZEISS  ) 

BASE 

L565 

0 

81.31 

67. 86 

- .9e 

-.10 

i .ce 

65% 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

NO 

TRAP, 

Nas 

MGO  EASE 

LI  57 

0 

81  .43 

68.  57 

-.38 

. 29 

1 .04 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPH0. 

N6 

TRAP, 

MGO 

( ZEISS  ) 

BASE 

L24  4 

0 

81  .69 

68.09 

-.56 

- .22 

.92 

65D 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

N 6 

TRAP, 

NRC 

-PIB  ABSOLUTE 

L2  3 8A 

0 

81  .72 

69.07 

.18 

.41 

.97 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

NO 

TRAP, 

MG0 

( ZEISS  ) 

BASE 

L251 

0 

ei  .98 

68.33 

-.19 

-.28 

.91 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

NO 

TRAP, 

MGO 

( ZEISS  ) 

BASE 

L502D 

0 

82. ce 

68.15 

-.25 

-.4e 

.89 

65  % 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

N0 

TRAP, 

NBS 

MGO  BASE 

LI  73 A 

0 

82.1  0 

70.16 

1.25 

• e6 

1.18 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPB0, 

N0 

TRAP, 

MGO 

< ZEISS  ) 

BASE 

LI  61 

0 

e2.38 

69.82 

1.19 

.42 

.80 

65  E 

DIFFUSE 

REFLECTANCE, 

ELRFPH0. 

NO 

TRAP, 

MGO 

( ZEISS ) 

BASE 

L360 

0 

82.56 

69.08 

.77 

-.22 

1.66 

65E 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

NO 

TRAP, 

MG0 

( ZEISS  > 

BASE 

L285 

0 

83.62 

69.12 

1.50 

-.97 

1 .06 

65E 

DIFFUSE 

REFLECTANCE, 

ELHFPHO, 

NO 

TRAP, 

MGO 

( ZEISS  > 

BASE 

L2  55 

* 

85.30 

71.39 

4.31 

-.68 

1 .04 

65D 

DIFFUSE 

REFLECTANCE, 

ELREPH0, 

NO 

TRAP, 

NRC< 

- PTB  ABSOLUTE 

GMFANS : 

ei  .90 

66.66 

1 .00 

95% 

ELLIPSE: 

2.99 

1.45 

VITH 

GANNA  * 47 

DEGREES 

39 


PERCENT 

66.0  67.0  68.0  69-0  70. 


BLUE  REFLECTANCE . DIFFUSE,  N0  TRAP 

SAMPLE  E41  = 81.9  PERCENT  SAMPLE  J33  = 68.7  PERCENT 


j i i i r_l 1 i i i L 


CO 

+ , X . « NOT  IN  GRAND 

MEANS 

CO 

ANALYSIS  T65-3 

LU 

_J 

- Q_ 

2Z 

CL 

O 

lO 

O 

- 

O 

o 

G 

- 

O 

G 

G 

0 

O 

G 

- 

O 

1 1 1 

1 

1 1 1 

SAMPLE  E41 

l i i 

79.5  80.5  81.5  82.5  83.5  84.5 


PERCENT 


40 


REPORT  NO.  5 OG  TAFPI  COLLABORATIVE  BEFEBENCE  PROGRAM  NOVEMBER  1977 

ANALYSIS  175-1  TABLE  1 
SPECULAR  GLOSS  AT  75  DEGREES.  IN  GLOSS  UNITS 
1APPI  STANDARD  1480  eS-72,  SPECULAfi  GLOSS  OF  PAPER  AND  PAPERBOARD  AT  75  DEGREES 


SAMPLE 

CAST  C0A1ED 

SAMPLE 

PRINTING 

TEST 

D.  1 

■ 1 0 

LAB 

E 5 7 

211  GRAMS 

PER  S 

CUARE  METER 

J 1 9 

149  GRAMS  PER  SCUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

H.  SDR 

MEAN 

DEV 

N.DEV 

SDR 

fi.  SDR 

VAR 

F 

LAB 

LI  08 

83.5 

- . 8 

-.57 

1 .2 

1 . 02 

49.4 

.7 

.33 

1.0 

.79 

75H 

A 

L 1 08 

LI  2 1 

83.9 

- . 5 

-.34 

.9 

.73 

49.5 

.9 

.40 

.8 

.60 

75H 

6 

L 1 2 1 

LI  2 2 

83.3 

-1  .1 

-.77 

1.0 

.e7 

47.2 

-1 .4 

-.64 

.8 

. 63 

75B 

A 

LI  22 

LI  2 8 

82.2 

-2.2 

-1 .52 

.9 

.77 

48.3 

- .3 

-.15 

.9 

.72 

75  G 

a 

LI  28 

LI  34 

84  • 1 

-.3 

-.19 

.9 

.74 

42.4 

-6.2 

-2.82 

1.3 

.98 

75H 

* 

LI  34 

LI  49 

83.9 

-.5 

-.32 

1.3 

1 . 08 

49.2 

.6 

.26 

1.1 

.86 

75  G 

6 

L 1 49 

LI  53 

86.5 

2.2 

1.55 

1 . 1 

.92 

52.0 

3.4 

1.54 

1.1 

. 84 

75G 

A 

LI  53 

LI  6 2 

86 . 0 

1.6 

1.15 

1.0 

.86 

53.1 

4.4 

2.01 

1.4 

1 .03 

7 5G 

A 

LI  62 

LI  66 

86.5 

2.1 

1.51 

1.4 

1.14 

51.1 

2.5 

1.11 

1.2 

.90 

75B 

A 

LI  66 

LI  73A 

86.5 

2.1 

1.51 

1.2 

.99 

46.4 

-2.2 

-1.01 

1.3 

.95 

75G 

A 

L173A 

LI  82 

84 . 7 

.4 

.26 

1.2 

.99 

48.0 

-.6 

-.26 

1.4 

1 .02 

75H 

A 

LI  e2 

LI  89 

84.6 

.3 

.21 

1.2 

.97 

50.1 

1 . 5 

.66 

1.5 

1.11 

75P 

A 

LI  89 

L190C 

es.9 

1.6 

1 .10 

1.1 

.95 

46.7 

-1  .9 

-.87 

1.4 

1.05 

75G 

A 

L190C 

LI  90R 

82.9 

-1.4 

-1 .01 

1.0 

.88 

48.0 

-.6 

-.27 

1.5 

1.14 

75G 

A 

L190R 

L206 

83.3 

-1.0 

-.72 

1.1 

.93 

47.7 

-1.0 

-.43 

1.1 

. 85 

75H 

A 

L206 

L21  0 

86.2 

1.9 

1 .33 

1.2 

1.02 

50.8 

2.1 

.97 

1.3 

.95 

75H 

A 

L210 

L21  1 

83.3 

-1  . 1 

-.76 

1.1 

.95 

43.8 

-4.8 

-2.17 

.7 

.55 

75H 

A 

L21  1 

L21  2 

87.8 

3.5 

2.46 

1.6 

1.36 

51  .5 

2.9 

1.29 

. 9 

.69 

75P 

e 

L212 

L21  3 

84.9 

.6 

.39 

1.2 

.97 

49.9 

1.3 

.57 

1.3 

1 .02 

75B 

A 

L213 

L223 

84.2 

-.2 

-.13 

1.4 

1 .20 

48.8 

. 1 

.06 

1.0 

.73 

75H 

A 

L223 

L224 

84 . 1 

-.2 

-.15 

1.2 

1 .01 

46.0 

-2.6 

-1.17 

1.4 

1 .07 

75H 

A 

L224 

L230 

85.0 

.6 

.45 

.7 

.60 

45.9 

-2.7 

-1 .23 

1.2 

.88 

75H 

A 

L230 

L243 

e4. 2 

-.2 

-.11 

1.3 

1.11 

48.0 

-.6 

-.  29 

1 .6 

1.18 

75B 

A 

L 243 

L2  51 

82.6 

-1  .8 

-1.24 

1.0 

. 84 

48.0 

-.6 

-.26 

1.3 

.98 

75G 

A 

L251 

L25  5 

83.9 

- .4 

-.30 

.3 

.21 

51.1 

2.5 

1.13 

1 .6 

1.21 

75H 

A 

L255 

L256 

83.  e 

-.5 

-.36 

1.3 

1 . 09 

48.5 

-.1 

-.04 

1.1 

.83 

75H 

A 

L256 

L259 

85.5 

1 .2 

.e2 

1 . 1 

.91 

50.9 

2.3 

1 . 04 

1.1 

.82 

75B 

A 

L259 

L26  2 

83.6 

-.8  . 

- .53 

1.0 

.81 

49.7 

1.1 

.48 

.9 

.72 

75K 

A 

L262 

L274 

84.7 

.3 

.24 

.0 

.69 

49.7 

1.1 

.48 

• 5 

. 36 

75P 

fl 

L274 

L278 

87.4 

3 . 1 

2 .17 

1.4 

1.15 

52.5 

3.9 

1 .77 

1.7 

1 .29 

75G 

A 

L278 

L279 

83.6 

-.8 

-.53 

.7 

. 59 

46.7 

-1  .9 

-.87 

1.6 

1 .24 

75G 

A 

L279 

L29  1 

83.8 

-.5 

-.38 

1 .5 

1 . 30 

47.1 

-1 . 5 

-.67 

1.5 

1.10 

75B 

A 

L29 1 

L301 

84.5 

.2 

• 1 1 

1.4 

1.20 

49.2 

.6 

.2^ 

1.7 

1 .26 

75  H 

A 

L301 

L31  7 

85.4 

1 .C 

.74 

1.3 

1.07 

48.0 

-.6 

-.29 

.8 

.62 

75B 

A 

L31  7 

L321 

86.3 

1.9 

1 .37 

1.3 

1.05 

51  .0 

2.4 

1.07 

1 . 2 

.94 

75G 

A 

L321 

L32  3 

81.9 

-2.5 

-1  .75 

1.4 

1 . 19 

46.0 

-2.6 

-1.19 

1 .9 

1 .41 

75H 

A 

L323 

L328 

91.4 

7.1 

4.97 

.2 

.17 

47.1 

-1.5 

-.67 

.9 

.67 

75  H 

X 

L328 

L339 

81.6 

-2.7 

-1.91 

3.2 

2.66 

49.8 

1 . 2 

.55 

2.6 

1 .97 

75P 

A 

L3  39 

L349 

85.0 

.7 

.47 

1 .2 

1.02 

49.3 

. 7 

.31 

1 . 8 

1 .34 

75H 

A 

L349 

L38  8 

83.2 

-1  . 1 

-.78 

1.2 

1 . 02 

50.2 

1 . 6 

.71 

1.1 

• 84 

75P 

A 

L38  8 

L396 

83.6 

-.8 

-.56 

2.1 

2.58 

55.1 

6.5 

2.93 

2.5 

1 .86 

75G 

X 

L396 

L456 

84.5 

• 1 

.09 

1 . 1 

.96 

47.7 

-1 .0 

-.43 

1 .4 

1 .06 

75  H 

A 

L456 

L483 

82.7 

-1.6 

-1.15 

.9 

.80 

46.3 

-2.3 

-1.04 

1.8 

1 .33 

75H 

A 

L483 

L5  0 2G 

83.5 

-.8 

-.60 

1.2 

.98 

49.6 

1 .0 

• 44 

1 . 7 

1 . 30 

75G 

A 

L502G 

L502H 

84.3 

- . C 

-.03 

1.1 

.92 

50.5 

1 . 8 

.83 

1.5 

1.11 

75H 

0 

L502H 

L573 

82. 3 

-2.1 

-1 .45 

1.3 

1 . 05 

45.5 

-3.1 

-1.41 

1.8 

1 .39 

75G 

A 

L573 

L583 

84.5 

.2 

• 11 

1 . 4 

1.15 

47.8 

-.9 

-.39 

1.1 

.82 

75H 

A 

L583 

LE87 

84.9 

c 

.38 

1.2 

1. 01 

50.0 

1 . 4 

• 62 

1.6 

1.23 

75B 

A 

L587 

L592 

83.2 

-1.2 

-.82 

1.2 

• 98 

46.4 

-2.2 

-.99 

1.7 

1.29 

75G 

A 

L592 

OR.  MEAN 

• 84.4 

GLASS  UNIT 

c 

GRAND  MEAN 

• 4e.6 

GLASS  UNITS 

TEST  DETERMINATIONS 

- 10 

SD  MEANS 

1 .4 

GLASS  UNITS 

SD  GF  MEANS 

• 2.2 

GLASS  UNITS 

47  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

* 1.2 

GLASS  UNITS 

AVE. 

RAGE  SDR  - 

1.3 

GLASS  UNITS 

L25  0 

88. 0 

3.6 

2.57 

1 . 1 

.91 

47.9 

-.7 

-.33 

.5 

.35 

75Q 

♦ 

L250 

L28Q 

84. 1 

-.3 

-.21 

1.0 

. 85 

48.1 

-.5 

-.22 

1.5 

1.13 

751 

♦ 

L288 

TOTAL  NUMBER  OF  LABORATORIES  REPORTING  - 51 

Best  Values:  E57  84+2  gloss  units 

J19  48+3  gloss  units 
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REPORT  NO.  5 OG 


NOVEMBER  1977 


TAFPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  T75-1  TABLE  2 
SFEC11LAR  GLOSS  AT  75  DEGREES,  IN  GLOSS  UNITS 
TAPPI  S 1A NEAR D T480  eS-72,  SPECULAR  GLeSS  OF  PAPER  AND  PAPERBOARD  AT  75  DEGREES 


PROPERTY— -TEST  INSTRUMENT- - -CONDI T ION S 


LAB 

MEANS 

CODE 

F 

E57 

J 1 9 

L339 

0 

81  .6 

49.  e 

L32  3 

0 

81 .9 

46.0 

LI  28 

0 

82.2 

48.  3 

L573 

0 

82.3 

45.  5 

L251 

0 

82.6 

48.0 

L483 

0 

82.7 

46.3 

LI  9 OR 

0 

82.9 

48.0 

L592 

0 

83.2 

46. 4 

L38  8 

0 

83.2 

50.2 

LI  2 2 

0 

83.3 

47.2 

L21  1 

0 

83.3 

43.  6 

L206 

0 

83.3 

47.7 

L502G 

0 

83.5 

49.6 

LI  00 

0 

83.5 

49.4 

L396 

X 

83.6 

55.1 

L279 

0 

83.  6 

46.7 

L262 

0 

83.6 

49.7 

L29 1 

0 

83.8 

47.1 

L2  56 

0 

83.8 

48.5 

LI  21 

0 

83.9 

49.5 

LI  49 

0 

83.9 

49.2 

L2  55 

0 

83.9 

51.1 

L28  8 

♦ 

84. 1 

48.1 

LI  3 4 

*■ 

84.  1 

42.4 

L224 

0 

e4. 1 

46.0 

L223 

0 

84.2 

40. 8 

L243 

0 

84.2 

40.  C 

L502H 

0 

84 . 3 

50.5 

L4  56 

a 

84.5 

47.7 

L583 

0 

84.5 

47.  e 

L3  01 

0 

e4 .5 

49.2 

LI  89 

0 

84.6 

50.1 

L274 

0 

84.7 

49.7 

LI  82 

a 

84.7 

48.0 

L587 

a 

84.9 

50.0 

L21  3 

a 

84.9 

49.9 

L22  0 

0 

85.0 

45.9 

L34  9 

0 

85.0 

49.  3 

L317 

0 

e£.  4 

48.  0 

L2  59 

0 

85.5 

50.9 

L190C 

0 

85.9 

46.7 

LI  62 

a 

86.0 

52. 1 

L21  0 

a 

ee.2 

50.8 

L321 

a 

86.3 

51 . 0 

LI  6*6 

0 

66. 5 

51 . 1 

LI  73A 

0 

e6.s 

46.4 

LI  53 

a 

ee.s 

52.0 

L278 

a 

97. 4 

52.  5 

L21  2 

0 

e7.8 

51.5 

L2  5 0 

♦ 

88.0 

47.9 

L320 

X 

91.4 

47.  1 

GMEANS : 

84.4 

4e.6 

95*  ’ 

F LL IPSE 

ceejftiiNAiEs 

AVG 

MAJOR 

MINOR 

fi.  SDR 

VAR 

.0 

2.0 

2.32 

75  P 

-3.4 

1 .2 

1.30 

7 5H 

-1.2 

1.8 

.75 

75G 

-3.7 

.6 

1.22 

75G 

-1.2 

1.4 

• 91 

75G 

-2.8 

.6 

1.06 

75  B 

-1  . 1 

1.1 

1.01 

75G 

-2.5 

.2 

1.13 

75G 

1.0 

1.6 

.93 

75  P 

-1  .7 

.4 

.75 

75B 

-4.8 

-.9 

.75 

75H 

-1 .3 

.6 

.89 

75B 

.6 

1.2 

1.14 

75G 

.4 

1 .0 

.91 

75B 

5.6 

3 3 

2.22 

75G 

-2.1 

-.1 

.91 

75G 

.7 

1 • 1 

.77 

75  K 

-1  .6 

- .1 

1 .20 

75  B 

- • 3 

• 4 

.96 

75B 

.6 

.8 

.66 

75B 

.3 

.6 

.97 

75G 

2.1 

1 .4 

.71 

75B 

-.6 

. 1 

.99 

751 

-5.8 

-2.2 

. 86 

75B 

-2.5 

-.8 

1 .04 

75  H 

. o 

.2 

.97 

75  H 

-.6 

-.1 

1.14 

75B 

1 .7 

.8 

1.01 

75H 

-.8 

-.5 

1 .01 

75B 

-.7 

- • 5 

.99 

75H 

.6 

. 1 

1 . 23 

75H 

1 .5 

■a 

1 .04 

7 5 P 

1 . 1 

. 1 

.53 

75P 

- . 4 

-.6 

1 .00 

75B 

1.5 

. 0 

1.12 

75  H 

1 .4 

- . c 

.99 

75  H 

-2.2 

-1 . 7 

.74 

75H 

.9 

- .3 

1.18 

75H 

- .2 

-1.2 

.84 

75  H 

2.6 

- • 2 

.67 

75H 

-1 .2 

-2.2 

1 .00 

75G 

4.7 

.3 

.95 

75G 

2.7 

-.9 

.99 

75  B 

2.9 

- .8 

1 .00 

75G 

3. 1 

-1 .0 

1 .02 

75  B 

-1 .2 

-2.9 

.97 

75G 

4 . C 

-.7 

.88 

75G 

4 . e 

-1.3 

1.22 

75G 

4.0 

-2.1 

1 .03 

75  P 

• 8 

-3.6 

.63 

75Q 

1 .4 

-7.1 

.42 

75  H 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE ) 

SPFCULAR 

GLOSS 

c 

75 

DEGREE ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

7 5 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DECREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

c 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

< 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

SPECULAR 

GLOSS 

( 

75 

DEGREE  ) 

DEGREES 


PHeTeVOLT 

BUNTEfi 

GARDNER 

GARDNER 

GARDNER 

BUNTER 
GARDNER 
GARDNER 
PB6TO VOLT 
BUNTER 

BUNTER 

BUNTER 

GARDNER 

BUNTER 

GARDNER 

GARDNER 

GAERTNER  ( K-C  TYPE ) 

HUNTER 

BUNTER 

BUNTER 

GARDNER 

BUNTER 

BUNTER,  20  C,  65*  RH 

BUNTER 

BUNTER 

BUNTER 

BAUSCH  ♦ LOMB 
BUNTER 
BUNTER 
HUNTER 

BUNTER 
P B CTCVOLT 
P B eTOVOLT 
BUNTER 
BUNTER 

BUNTER 

BUNTER 

HUNTER 

BUNTER 

BUNTER 

GARDNER 
GARDNER 
HUNTER 
GARDNER 
BAUSCH  ♦ LOMB 

GARDNER 
GARDNER 
GARDNER 
PB CTO VOLT 

PHCTO VOLT,  20  C,  65*  RH 
HUNTER 


1 .00 

WITH  GAMMA 
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GL0SS  UNITS 


SPECULAR  GLOSS  , 75  DEGREE 


SAMPLE  E57  = 84.4  GLOSS  UNITS  SAMPLE  J19  = 48.6  GLOSS  UNITS 


GL0SS  UNITS 
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KEP6RT  Nfl.  SO 0 


NOVEMBER  1977 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  TSO-1  TABLE  1 
THICKNESS  (CALIPER),  THOUSANDTHS  OF  AN  INCH 
TAPPI  STANDARD  T411  OS-76 


SAMFLE 

PRINTING 

SAMPLE 

BAG 

TEST 

D.  ' 

■ 10 

LAB 

H 1 2 

89  GSAMS 

P E 5 S 

CLARE  METER 

B2e 

83  GRAMS 

PER  SQUARE  METER 

CODE 

MEAN 

DEV 

N.DEV 

SDR 

R.  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

VAR 

F 

LAB 

LlOO 

2.667 

-.021 

- .26 

.068 

1.05 

5.469 

- .022 

-.18 

.078 

.78 

90V 

a 

LI  00 

LI  05 

2.776 

-.112 

-1 .38 

.051 

.79 

5.362 

-.129 

-1.07 

.058 

.58 

9 0T 

6 

LI  05 

LI  22 

2.945 

.05  7 

.70 

.084 

1.30 

5.5  07 

.016 

.14 

.161 

1 .61 

90V 

e 

LI  22 

LI  23F 

3.060 

. 172 

2.12 

.074 

1.13 

5.710 

.219 

1 .82 

.133 

1.33 

9 OF 

e 

L123F 

1125 

2.930 

.042 

.52 

.082 

1.27 

5.450 

- .041 

-.34 

.118 

1 .18 

90T 

e 

LI  25 

LI  2 8 

2.890 

.002 

.03 

. 074 

1 .13 

5.410 

-.081 

- .67 

.074 

. 74 

90T 

e 

LI  28 

LI  3 1 

2.970 

.082 

1 .01 

. 082 

1.27 

5.590 

.099 

.83 

.202 

2.03 

90T 

a 

LI  31 

LI  39 

3.000 

.112 

1.38 

. 053 

. 81 

5.645 

.154 

1 . 28 

. 080 

.80 

9 OT 

a 

LI  39 

LI  A 1 

2. 906 

.020 

.25 

.081 

1 . 25 

5.345 

-.146 

-1.21 

.114 

1 .14 

90T 

a 

LI  41 

LI  58 

2.650 

-.038 

-.47 

.058 

. 89 

5.670 

.179 

1.49  . 

. C82 

.82 

90T 

a 

L 1 58 

LI  59 

2.930 

. 042 

.52 

.095 

1 .46 

5.490 

- .001 

-.01 

. 099 

.99 

9 OT 

6 

LI  59 

LI  62 

2.839 

-.049 

-.60 

.062 

.95 

5.415 

- . 076 

-.63 

. 050 

.50. 

90D 

6 

LI  62 

LI  66 

2.81  0 

-.078 

-.96 

.117 

i . eo 

5.290 

-.201 

-1.67 

.129 

1 .29 

9 0T 

8 

L 1 66 

L173B 

2.940 

.052 

.64 

.052 

.79 

5.590 

.099 

.83 

. 074 

.74 

9 OF 

0 

L173B 

LI  74 

2. 680 

- .2ce 

-2.56 

. 063 

.97 

5.240 

-.251 

-2.09 

.158 

1 .58 

9 OT 

* 

LI  74 

LI  82 

2.66e 

-.019 

-.24 

.064 

.98 

5.  362 

-.128 

-1.07 

. 034 

.35 

9 OL 

a 

LI  82 

LI  83 

2.901 

.013 

.16 

.107 

1 .65 

5.368 

-.103 

-.86 

. 094 

.94 

90T 

a 

LI  83 

L190C 

2.85C 

-.038 

-.47 

.053 

.81 

5. 440 

-.051 

-.42 

. 070 

.70 

90T 

6 

L190C 

L203A 

2.910 

.022 

.27 

.074 

1 .1? 

5.500 

.009 

.08 

.189 

1 . 89 

90T 

a 

L203A 

L203C 

2.650 

- .038 

-.47 

.071 

1.09 

5.530 

.039 

.33 

. 095 

.95 

90T 

a 

L203C 

L21  2 

2.930 

.042 

.52 

. C61 

.93 

5.536 

.045 

.38 

. C97 

.97 

9 0T 

a 

L212 

L213 

3.01  C 

.122 

1 .51 

. C57 

.87 

5.540 

.049 

.41 

.135 

1 .35 

9 OT 

a 

L213 

L22  3 

2.e94 

.006 

.08 

.072 

1.10 

5.614 

.123 

1.03 

.140 

1 .40 

90V 

a 

L223 

L22  8 

2.900 

.012 

• 1 5 

.082 

1.26 

5.550 

.059 

.49 

• 108 

1 .08 

SOT 

a 

L228 

L238A 

2.963 

.075 

.93 

. 065 

1 .00 

5.638 

.147 

1.23 

.070 

.70 

SOT 

a 

L238A 

L241 

2.915 

. C27 

.33 

. 067 

1.03 

5.455 

-.036 

-.30 

.130 

1.30 

9 OT 

a 

L24 1 

L249 

2.844 

- . 044 

- .54 

• 041 

.63 

5.468 

- . 023 

-.19 

.092 

.92 

90T 

a 

L249 

L251 

2.766 

-.122 

-1.50 

. 052 

.80 

5. 146 

- . 345 

-2.87 

. 056 

.56 

9 OL 

* 

L251 

L2  59 

2.966 

.076 

.96 

.060 

. 92 

5.689 

. 198 

1.65 

.097 

.97 

SOT 

a 

L25S 

L2  6 0 

2.e96 

.008 

.10 

. 046 

.71 

5.520 

.029 

.24 

.117 

1.17 

90T 

a 

L26  0 

L2  61 

3.010 

. 122 

1.51 

.057 

.87 

5.600 

.109 

.91 

.oes 

.85 

SOT 

a 

L261 

L262 

2.92  0 

.032 

. 40 

• C 79 

1.21 

5.420 

-.071 

- .59 

. C79 

.79 

90T 

a 

L262 

L2  85 

2.730 

-.156 

-1.94 

. C95 

1 . 46 

4.720 

— • 77  1 

-6.42 

. 199 

1 .99 

9 OT 

n 

L2  85 

L29  1 

2.890 

.002 

.03 

. 052 

.79 

5.478 

-.013 

-.11 

.oe7 

.87 

90T 

a 

L29 1 

L297 

2.865 

- . 023 

-.28 

.047 

.73 

5.545 

. 054 

.45 

.072 

.72 

SOT 

a 

L2S7 

L3  05 

2. 870 

-.018 

-.22 

.059 

.90 

5.450 

-.041 

-.34 

. 129 

1 .29 

SOT 

a 

L305 

L3  09 

2.79C 

- .098 

-1.20 

.074 

1.13 

5.410 

-.081 

-.67 

.110 

1.10 

SOT 

a 

L309 

L31  8 

2.7eS 

-.103 

-1.27 

• 082 

1.26 

5 .460 

-.031 

-.26 

.158 

1 .56 

SOT 

a 

L31  8 

L32  3 

2.790 

-.C9e 

-1.20 

. C99 

1.53 

5.490 

-.001 

-.01 

.110 

1.10 

SOT 

a 

L323 

L32  4 

2.996 

.110 

1 . 36 

. 050 

.77 

5.507 

.016 

• 14 

.106 

1 .06 

90T 

a 

L324 

L32  6 

3.040 

.152 

i .e^ 

.061 

.95 

5.550 

. 059 

.49 

. 105 

1 .05 

SOT 

a 

L326 

L32  8 

2.870 

-.018 

-.22 

.067 

1 . 04 

5.300 

-.191 

-1 .59 

.163 

1.63 

90T 

a 

L328 

L331 

2.soe 

.020 

.25 

. 051 

.78 

5 . 344 

-.147 

-1.22 

. 106 

1 .06 

90T 

a 

L331 

L339 

2.84C 

-.  04e 

-.59 

.070 

1 .08 

5.390 

-.101 

-.84 

.217 

2.17 

SOT 

a 

L339 

L341 

2.974 

. cee 

1 .06 

.055 

• 84 

5.748 

.257 

2.14 

.078 

.78 

9 OT 

a 

L341 

L3  56 

2.683 

-.005 

-.06 

• 046 

.70 

5.415 

-.076 

-.63 

.109 

1 .09 

SOT 

a 

L356 

L358 

2.697 

-.191 

— 2.35 

. 033 

.51 

5.229 

-.162 

-1.35 

. 088 

• 68 

90T 

a 

L35  8 

L372 

2.895 

.007 

.09 

.056 

. 86 

5.551 

.060 

.50 

. 072 

.72 

SOT 

<3 

L372 

L37  6 

2.e6C 

-.026 

-.34 

. 052 

. 79 

5.550 

.059 

.49 

. C88 

.88 

SOT 

a 

L3?6 

L378 

2.840 

-.048 

-.59 

. 135 

2.08 

5.460 

-.031 

-.26 

.097 

•97 

SOT 

a 

L378 

L380 

2. 87C 

-.018 

- .22 

. 048 

.74 

5.500 

. 009 

.08 

. 047 

.47 

SOT 

a 

L380 

L3  82 

3.019 

.131 

1 .62 

.058 

.89 

5.679 

• 163 

1 .57 

• 114 

1.14 

SOT 

a 

L382 

L39  0 

2.e64 

-.024 

- .29 

.061 

.95 

5.429 

- . 062 

-.51 

. 078 

. 78 

SOT 

a 

L3SC 

L442 

2.976 

. 088 

1.09 

. 056 

.86 

5.681 

.190 

1 .58 

.100 

1 .00 

SOT 

a 

L442 

L556 

2.71  C 

-.  17e 

-2.19 

.057 

.e7 

5.225 

- .166 

-1 .38 

. 086 

.e6 

90T 

a 

L556 

L557 

2.787 

-.101 

-1.24 

. 056 

. 86 

5.492 

.001 

.01 

. C 89 

.89 

SOT 

a 

L557 

L55  8 

2.930 

.042 

.52 

.048 

.74 

5.650 

.159 

1 .33 

.071 

.71 

SOT 

a 

L5  5 8 

L559 

2.880 

- . CC 8 

-.10 

.048 

.73 

5.5  59 

. 068 

.57 

.077 

.77 

9 OT 

a 

L559 

L56  0 

2.766 

- .120 

-1 .48 

• 061 

.94 

5.544 

.053 

.44 

. 043 

.43 

SOT 

a 

L560 

L561 

2 . 889 

.001 

. 01 

. C59 

.90 

5.471 

- .020 

-.16 

.087 

.87 

SOT 

a 

L561 

L56  7 

2.943 

.055 

.68 

.050 

.77 

5.529 

. 048 

.40 

.09  8 

.98 

SOV 

a 

L567 

L575 

2.  eee 

. CCO 

.00 

. 052 

.80 

5.419 

-.072 

-.60 

. C93 

.93 

90T 

a 

L575 

L581 

2.995 

.107 

1 .32 

.069 

1 . 05 

5.645 

.154 

1.28 

. 069 

.69 

90T 

a 

L581 

L5  87 

2.  e30 

- . cse 

-.71 

. 067 

1 . 04 

5.420 

- . 061 

-.51 

. 067 

.68 

SOT 

a 

L5e7 

GR.  MEAN 

- 2.68e 

MILS 

GRAND  MEAN 

- 5.491 

MILS 

TEST  DETERMINATIONS 

- 10 

SD  MEANS 

- .081 

MILS 

SD  OF  MEANS 

- . 120 

MILS 

63  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR 

■ . 06  5 

MILS 

AVERAGE  SDR  - 

.100 

MILS 

GR.  MF\N 

• 73.35 

MICE6ME1ER 

GRAND  MEAN 

-129.47 

MICROMETER 
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. 50G  TAFPI  COLLABORATIVE  REFERENCE  PROGRAM 

ANALYSIS  T90-1  TABLE  1 
TBICKNESS  (CALIPER),  THODSANDTHS  OF  AN  INCB 
TAPPI  STANDARD  T411  OS-76 


SAMPLE 

FEINTING 

SAMPLE 

BAG 

TEST 

D. 

• 1 0 

LAB 

B 1 2 

85  GRAMS 

PER  SC  DA  RE  METER 

B28 

83  GRAMS 

PER  SQUARE  METER 

C6DE 

MEAN 

DEV 

N.  DEV 

SDB 

R.  SDR 

MEAN 

DEV 

N.  DEV 

SDR 

R.  SDR 

VAfi 

F 

LAB 

LI  85 

2.ese 

• • C3  0 

- . 37 

. C40 

.62 

5.248 

-.243 

-2.02 

. 065 

.65 

9 OB 

♦ 

LI  85 

L203B 

2.75C 

- .C5  8 

-1 .20 

• 228 

3.51 

5.260 

-.231 

-1.92 

.303 

3.03 

90C 

♦ 

L203B 

L2A28 

2*884 

-.004 

-.05 

. 055 

.85 

5.429 

-.061 

-.51 

.092 

.93 

906 

♦ 

L2426 

L242P 

2.535 

.051 

.63 

.067 

1.04 

5.453 

-.038 

-.31 

.140 

1 .40 

5 OP 

♦ 

L242P 

L243 

2.575 

.ce7 

1 .07 

.072 

1.10 

5.475 

-.016 

-.13 

.103 

1 .03 

90S 

♦ 

L 24  3 

L274C 

2.920 

• 032 

• 40 

.103 

1 . 59 

5.400 

- .091 

-.76 

.133 

1 . 33 

5 OC 

♦ 

L274C 

L322 

2.530 

• 042 

• 52 

• 116 

1.78 

5.730 

.239 

1.99 

.206 

2.06 

90U 

♦ 

L322 

L3  3 0 

2.540 

. 052 

.64 

.052 

. 79 

5.350 

-.141 

-1.17 

.178 

1.78 

501) 

♦ 

L330 

L344 

2.720 

-.168 

-2.07 

.079 

1.21 

5. 340 

-.151 

-1.26 

.070 

.70 

9 OU 

♦ 

L344 

L396M 

2.630 

-.058 

-.71 

• 048 

.74 

5.015 

-.476 

-3.96 

.111 

1.11 

90S 

♦ 

L356M 

L484 

2.547 

.055 

.73 

.041 

.62 

5.402 

- .085 

-.74 

.102 

1 . 02 

90E 

♦ 

L484 

L562 

3.060 

.172 

2.12 

. C70 

1.08 

5.430 

-.061 

-.51 

.177 

1 .77 

50C 

♦ 

L562 

L576 

2.820 

- .068 

-.84 

• 106 

1.63 

5.018 

- .473 

-3.94 

.071 

.71 

5 OC 

♦ 

L576 

TOTAL  NUMBER  eF  LAEO  EATOE IES  REPORTING  * 77 

Best  Values:  H12  2.89  + 0.12  mils 

B28  5.50  + 0.19  mils 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  285. 
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TAP PI  COLLABORATIVE  REFERENCE  PROGRAM 
ANALYSIS  190*1  TABLE  2 
TBICKNESS  (CALIPER),  THOUSANDTHS  OF  AN  INCH 
1APPI  STANDARD  1411  OS-76 

LAB  MEANS  COORDINATES  AVG 


CODE 

F 

H 1 2 

B2  8 

MAJOR 

MINOR 

fi.  SDH 

VAfi 

PBOFEETT 

--TEST  INSTRUMENT  - - 

-CONDITIONS 

LI  74 

* 

2.680 

5.24C 

-.321 

.056 

1 .28 

90T 

TBICKNESS 

( CALIPER  ), 

TMI  . 

M0T0S 

DRIVEN 

L350 

0 

2.697 

5 .329 

-.225 

.066 

.70 

90T 

THICKNESS 

(CALIPER  ), 

TMI  , 

M0T0B 

DRIVEN 

L55  6 

0 

2.710 

5.325 

-.232 

.072 

.87 

90T 

THICKNESS 

( CALI PER ) , 

TMI  . 

M0T0B 

DRIVEN 

L3*4 

♦ 

2.720 

5.34C 

-.214 

• C71 

.96 

900 

1BICKNESS 

( CALIPER ), 

TMI  . 

BAND 

DRIVEN 

L2  8 5 

tt 

2.730 

4.72C 

- .748 

-.244 

1.72 

90T 

THICKNESS 

(CALIPER  ). 

TMI, 

MOTOR 

DRIVEN 

L251 

*■ 

2 .766 

5.146 

- .36  0 

-.06  5 

• 68 

90L 

THICKNESS 

(CALIPER  ), 

L ♦ W, 

MOTOR 

DRIVEN 

L560 

0 

2.76e 

5 .544 

- .012 

.130 

.69 

90T 

THICKNESS 

( CALIPER  ), 

TMI. 

MOTOR 

DRIVEN 

LI  05 

0 

2.776 

5.362 

-.167 

.023 

.68 

901 

THICKNESS 

( CALIPER ), 

TMI  , 

MO10B 

DRIVEN 

L31  8 

0 

2.785 

5.46C 

-.07e 

.074 

1 .42 

901 

THICKNESS 

( CALIPER  >. 

TMI. 

MOTOR 

DRIVEN 

L557 

0 

2.787 

5.492 

-.049 

.oe8 

.87 

901 

1H ICKNESS 

( CALIPER ), 

TMI  . 

MOTOR 

DRIVEN 

L203B 

♦ 

2.790 

5.260 

-.249 

-.029 

3.27 

90C 

TBICKNESS 

( CALIPER >, 

CADY, 

BAND 

DRIVEN 

L32  3 

0 

2.790 

5.490 

-.049 

.085 

1.31 

901 

IB ICE  NESS 

( CALIPER  ), 

TMI, 

MOTOR 

DRIVEN 

L3  09 

0 

2.79  0 

5.410 

-.119 

.045 

1.12 

901 

IB ICKNESS 

( CALIPER  ), 

TMI  . 

MOTOR 

DRIVEN 

LI  66 

0 

2.810 

5.29C 

-.212 

-.032 

1.55 

901 

IB ICKNESS 

( CALIPER  ), 

TMI, 

MOTOR 

DRIVEN 

L57  6 

♦ 

2.820 

5.018 

- .444 

-.175 

1.17 

90C 

IB ICKNESS 

( CALIPER  >, 

CADY, 

BAND 

DRIVEN 

L396M 

♦ 

2.830 

5.015 

-.442 

-.165 

.92 

90S 

IB ICKNESS 

(CALIPER  ), 

SCH0PPER. 

BAND 

DRIVEN 

L5  87 

0 

2.830 

5.430 

-.081 

.020 

.86 

9 01 

1H ICKNESS 

( CALIPER  >, 

TMI  , 

M0I0R 

DRIVEN 

LI  62 

0 

2.839 

5. 41  5 

- .09C 

.005 

.72 

9 OD 

THICKNESS 

( CALIPER ), 

CADY. 

MOTOR 

DRIVEN 

L3  7 8 

0 

2.840 

5. 460 

-.050 

.026 

1.52 

901 

IB ICKNESS 

( CALIPER  >, 

TMI. 

MOTOR 

DRIVEN 

L339 

0 

2.  e40 

5.390 

-.111 

-.coe 

1 .62 

901 

IB ICKNESS 

(CALIPER ), 

TMI, 

MdOR 

DRIVEN 

L2  49 

0 

2. 84  4 

5.468 

- .041 

. 027 

.78 

901 

IH  ICKNESS 

(CALIPER  ). 

TMI, 

M0TOR 

DRIVEN 

LI  58 

0 

2.850 

5.67C 

.137 

• 122 

.86 

901 

THICKNESS 

(CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 

L203C 

0 

2.850 

5.530 

.015 

.052 

1 .02 

9 OT 

THICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 

L19  0C 

0 

2.850 

5.440 

- .063 

.008 

.75 

901 

THICKNESS 

(CALIPER  ). 

TMI, 

M010B 

DRIVEN 

LI  8 5 

♦ 

2.856 

5.246 

-.226 

-.094 

.64 

90  B 

THICKNESS 

( CALIPER  >. 

AMTH0R. 

BAND 

DRIVEN 

L37  6 

0 

2.e6C 

5.550 

.038 

.053 

.84 

901 

THICKNESS 

(CALIPER  >. 

TMI  . 

MOTOR 

DRIVEN 

L39  0 

0 

2.e64 

5.429 

-.065 

-.CIO 

.e6 

901 

THICKNESS 

( CALIPER  ). 

TMI, 

MOTOR 

DRIVEN 

L297 

0 

2.86  5 

5.545 

.036 

.047 

.73 

901 

THICKNESS 

( CALIPER  ). 

TMI. 

MOTOR 

DRIVEN 

LI  00 

0 

2.e67 

5.469 

-.029 

.007 

• 91 

90V 

TBICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN, DIGITIZED 

LI  82 

0 

2.86e 

5.362 

-.121 

- .047 

.66 

90L 

THICKNESS 

( CALIPER  >, 

L ♦ W, 

MOTOR 

DRIVEN 

L3  0O 

0 

2.870 

5.50C 

-.001 

.020 

• 61 

901 

TH  ICKNESS 

( CALIPER  >. 

TMI. 

MCTOB 

DRIVEN 

L328 

0 

2.870 

5.300 

-.175 

-.079 

1 .34 

901 

THICKNESS 

(CALIPER  >. 

TMI, 

MOTOR 

DRIVEN 

L3  05 

0 

2.870 

5.45C 

- .044 

-.005 

1.10 

901 

THICKNESS 

( CALIPER  ), 

TMI  . 

MOTOR 

DRIVEN 

L559 

0 

2.  eeo 

5 .559 

.055 

.041 

.75 

9C1 

THICKNESS 

( CALIPER  >, 

TMI  . 

MOTOR 

DRIVEN 

L356 

0 

2.883 

5.415 

- .068 

-.033 

.90 

901 

THICKNESS 

( CALIPER  >. 

TMI, 

MOTOR 

DRIVEN 

L2420 

♦ 

2.884 

5.429 

-.055 

-.027 

.89 

900 

THICKNESS 

( CALI  PER  ), 

MESSMER, 

MOTOR 

DRIVEN.  BS3983 

L57  5 

0 

2.888 

5.419 

-.062 

-.036 

.86 

901 

THICKNESS 

(CALIPER  ). 

TMI  . 

MOTOR 

DRIVEN 

L561 

0 

2.889 

5.471 

-.017 

-.011 

.89 

901 

THICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 

L29 1 

0 

2.89  0 

S.47e 

-.010 

-.008 

.83 

901 

THICKNESS 

( CALIPER  >. 

TMI  , 

MOTOR 

DRIVEN 

LI  2 8 

0 

2.89  0 

5.41  C 

-.069 

-.042 

.94 

901 

THICKNESS 

( CALIPER  >. 

TMI  . 

MOTOR 

DRIVEN 

L22  3 

0 

2.89  4 

5.614 

• 1 10 

.056 

1 .25 

90V 

THICKNESS 

( CALIPER  ). 

TMI. 

MOTOR 

DRIVEN. DIGITIZED 

L372 

0 

2.e95 

5.551 

.056 

• 024 

.79 

901 

THICKNESS 

( CALI  PER  ), 

TMI  . 

MOTOR 

DRIVEN 

L2  6 0 

0 

2.896 

5.520 

.029 

.007 

.94 

901 

THICKNESS 

( CALIPER  >. 

TMI. 

MOTOR 

DRIVEN 

L22  8 

0 

2.900 

5.550 

.057 

.019 

1.17 

901 

THICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 

LI  03 

0 

2.901 

5.386 

-.083 

-.062 

1 .29 

901 

THICKNESS 

(CALIPER  >. 

TMI  . 

MOTOR 

DRIVEN 

L331 

0 

2.908 

5.344 

-.118 

-.090 

.92 

901 

THICKNESS 

( CALIPER  >. 

TMI, 

MCIOR 

DRIVEN 

LI  4 1 

0 

2.9Ce 

5.345 

-.1  17 

-.090 

1 .19 

901 

THICKNESS 

(CALIPER  >. 

TMI  , 

MCTOR 

DRIVEN 

L2  03A 

0 

2.91  0 

5.50C 

.019 

-.015 

1.51 

9 OT 

THICKNESS 

( CALIPER  >. 

TMI. 

MOTOR 

DRIVEN 

L241 

0 

2.91  5 

5.455 

-.018 

-.041 

1 .16 

901 

TH  ICKNESS 

( CALIPER  >. 

TMI. 

MOTOR 

DRIVEN 

L274C 

♦ 

2.920 

5.40C 

-.063 

-.073 

1 .46 

90C 

THICKNESS 

( CALIPER  >. 

CADY, 

HAND 

DRIVEN 

L262 

0 

2.920 

5.420 

-.046 

-.063 

1.00 

901 

TH  ICKNESS 

(CALIPER  I. 

TMI  . 

MOTOR 

DRIVEN 

L21  2 

0 

2.930 

5.536 

• 06C 

-.014 

.95 

901 

THICKNESS 

( CALIPER  >, 

TMI  . 

MCTOR 

DRIVEN 

L322 

♦ 

2.930 

5.730 

• 229 

.082 

1 .92 

90U 

TBICKNESS 

( CALIPER  ). 

TMI  , 

HAND 

DRIVEN 

LI  2 5 

0 

2.930 

5.450 

-.015 

-.057 

1 .22 

901 

THICKNESS 

( CALIPER  ). 

TMI  . 

MdOR 

DRIVEN 

LI  59 

0 

2.930 

5.49C 

.020 

-.037 

1 .23 

901 

THICKNESS 

( CALIPER  ), 

TMI  . 

MOTOR 

DRIVEN 

1558 

0 

2.930 

5.650 

.159 

• 042 

.72 

901 

TH  ICKNESS 

(CALIPER  ). 

TMI, 

MCTOR 

DRIVEN 

L242P 

♦ 

2.929 

5.453 

- .0  07 

-.062 

1 .22 

90P 

THICKNESS 

( CALI  PER  ), 

MESSMER, 

MOTOR 

DRIVEN.  ISO  R534 

L33  0 

♦ 

2.940 

5.350 

-.096 

-.115 

1.29 

90U 

THICKNESS 

( CALIPER ). 

TMI. 

BAND 

DRIVEN 

LI  73  B 

0 

2.940 

5.590 

• 112 

.004 

.77 

90F 

THICKNESS 

(CALIPER  ). 

FEDERAL. 

MdOR 

DRIVEN 

L567 

0 

2.943 

5.539 

.069 

-.024 

• 88 

90V 

THICKNESS 

( CALIPER >. 

TMI. 

MOTOR 

DRIVEN, DIGITIZED 

LI  2 2 

0 

2.945 

5.507 

• 042 

-.042 

1 .45 

90V 

THICKNESS 

( CALIPER  ). 

TMI  , 

MCTOR 

DRIVEN, DIGITIZED 

L484 

♦ 

2.947 

5.402 

- .048 

- • C 95 

.82 

90E 

TBICKNESS 

( CALIPER  ), 

SCB0FPER, 

BAND 

DRIVEN 

L2  3 8A 

0 

2.963 

5.638 

.165 

• C 0 8 

.85 

901 

THICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 

L259 

0 

2.966 

5.689 

.211 

.030 

.95 

901 

THICKNESS 

( CALI  PER  ). 

TMI  , 

MOTOR 

DRIVEN 

LI  3 1 

0 

2.970 

5.590 

.127 

-.02  2 

1 .65 

901 

THICKNESS 

( CALIPER  ). 

TMI  , 

MOTOR 

DRIVEN 
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TAPPI  CGLLABGRAT I VE  REFERENCE  PROGRAM 
ANALYSIS  190-1  TABLE  2 
TBICKNESS  (CALIPER*.  1 HO  USANDTHS  GF  AN  INCH 
TAPPI  STANDARD  1411  OS-76 


LAB 

CODE 

F 

MEANS 

Hit  B2  6 

CeORD  INATES 
MAJOR  MINOR 

AVG 
R.  SDR 

VAR 

PRflFERTY---TEST  INSTRUMENT- 

T 34  1 

0 

2.974 

5.74e 

• 266 

• 052 

.81 

SOT 

THICKNESS 

(CALIPER  ), 

TMI, 

L24  3 

♦ 

2.9”>5 

5.475 

.029 

-.ce4 

1.07 

90S 

TH  ICKNESS 

(CALIPER ). 

SCHOPPER 

L442 

0 

2.976 

5.681 

.209 

. cie 

.53 

90T 

THICKNESS 

( CALIPER  ), 

TMI  . 

L56 1 

o 

2.995 

5.  645 

.1  e7 

- • C 1 7 

.87 

9 OT 

THICKNESS 

( CALIPER ), 

TMI, 

L3  2 4 

0 

2.998 

5.507 

.065 

-.088 

• 92 

90  T 

THICKNESS 

(CALIPER). 

TMI  , 

l 1 

0 

3. 00  0 

5.645 

.190 

-.021 

.80 

90T 

THICKNESS 

( CALIPER  ). 

TMI  , 

L261 

o 

3. Cl  0 

5.60C 

.155 

-.052 

.86 

90T 

THICKNESS 

( CALIPER  ). 

TMI  , 

L21  3 

0 

3.01  0 

5.540 

.103 

-.082 

1.11 

90T 

THICKNESS 

( CALIPER ). 

TMI, 

1382 

3.  Cl  9 

5.675 

.2  28 

-.021 

1 .02 

9 OT 

TBICKNESS 

(CALIPER  ). 

TMI  . 

L3  2 6 

0 

3.040 

£ .550 

.127 

-.103 

1 .00 

90T 

THICKNESS 

( CALIPER ). 

TMI, 

LI  2 3F 

0 

3.06  0 

5.71  C 

.276 

-.041 

1.23 

90F 

THICKNESS 

(CALIPER), 

FEDERAL, 

1562 

♦ 

3 .060 

5.430 

.032 

-.180 

1.42 

90C 

THICKNESS 

( CALIPER ), 

CADY, 

(MEANS : 

2.888  5.491 

95*  ELLIPSE: 

.341 

. I 34 

1 .00 
WITH 

GAMMA  - 60  DEGREES 

-CONDITIONS 

MOTOR  DRIVEN 
BAND  DRIVEN 
MOTOR  DRIVEN 
MOTOR  DRIVEN 
MOTOR  DRIVEN 

MOTOR  DRIVEN 
MOTOR  DRIVEN 
MOTOR  DRIVEN 
MOTOR  DRIVEN 
MOTOR  DRIVEN 

MOTOR  DRIVEN 
BAND  DRIVEN 
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MICROMETER 

1 30  1 34  1 38  1 42  1 46  150 


THICKNESS  (CflLIPERI 


SAMPLE  H 1 2 = 2.89  MILS  SAMPLE  B28  = 5.49  MILS 

SAMPLE  H 1 2 = 73.4  MICROMETER  SAMPLE  B28  = 139.5  MICROMETER 


MILS 

62  64  66  68  70  72  74  76  78  80  82  84  86 

MICROMETER 
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BE  PART  NO.  SCO  TAPFI  COLLABORATIVE  REFERENCE  PROGRAM  NOVEMBER  1ST? 

ANALYSIS  T99-1  TABLE  1 
ORAM M AGE  (MASS  PER  UNIT  AREA) 

TAPPI  STANDARD  1410  88-68 


SAMPLE 

BH6RN  XSAPT 

SAMPLE 

PRINTING 

TEST 

D.-  10 

LAB 

DS4 

76  OEAME  PEI  SQUARE  MBTBR 

028 

93  GRAMS 

PER  SQUARE  MITER 

C0DB 

MEAN 

DEV 

N.DBV 

EDR 

R.  SDR 

MEAN 

DBV 

N.  DEV 

BDR 

R.SDR 

VAR 

F 

LAB 

L100 

74.70 

-.07 

-.18 

.47 

1.00 

93.  60 

.64 

.92 

.83 

.90 

9SC 

a 

LI  00 

LI  21 

74  .43 

-.39 

-.81 

.63 

1.38 

92.76 

-.21 

-.30 

.87 

1 .50 

95  B 

0 

LI  2 1 

LI  62 

73.94 

-.68 

•1.82 

.48 

.98 

91.72 

-1.24 

-1.79 

.07 

.98 

931 

a 

LI  62 

L213 

74.96 

.14 

.28 

.87 

1.21 

92.62 

-.14 

-.20 

.70 

1.19 

96F 

6 

L213 

L249 

■*6.ie 

.34 

.69 

.35 

.75 

93.82 

.86 

.80 

.73 

1.25 

961 

0 

L249 

L274 

78.40 

.se 

1.19 

.-*0 

1.49 

92.80 

-.46 

-.67 

.53 

.90 

95  B 

6 

L274 

L280 

7e.24 

.42 

.86 

.21 

.45 

93.85 

.89 

1.28 

.73 

1 .24 

95T 

6 

L280 

L297 

■*4.67 

-.16 

-.32 

.06 

.12 

93.23 

.27 

.39 

.32 

.55 

95C 

a 

L297 

L305 

78.49 

.67 

1.37 

.91 

1.95 

93.27 

.30 

.44 

1.12 

1.92 

95T 

e 

L305 

L339 

74.24 

-.se 

-1.20 

.19 

.41 

93.26 

.30 

.43 

.17 

.29 

95  T 

0 

L339 

L3A4 

78. 3e 

.86 

1.16 

.29 

.61 

93.43 

.47 

.67 

.23 

.48 

95T 

0 

L344 

L378 

74.74 

- . C 8 

-.17 

• e7 

1.43 

91  .97 

-.99 

-1.43 

.69 

1.18 

95E 

a 

L378 

L39  2 

75.08 

.23 

.47 

.69 

1 . 46 

94.00 

1 .04 

1.49 

.00 

.00 

95T 

a 

L392 

L442 

78 .04 

.22 

.45 

.35 

.76 

93.13 

.17 

.24 

.40 

.69 

95K 

o 

L442 

LS57 

90.94 

16.12 

33.19 

4.54 

9.71 

78.40 

• 

*> 

u> 

• 

20.95 

.51 

.88 

95A 

* 

L557 

L55  8 

73.98 

-.84 

-1.74 

.60 

1.28 

91.95 

-1 .01 

-1.46 

.82 

1.41 

9 5A 

0 

LE58 

L55  9 

15.31 

-59.51 

-122.55 

.17 

.37 

19.79 

-73.17  -105.32 

.24 

.41 

95A 

a 

L559 

L560 

74.69 

-.13 

-.27 

.36 

.77 

92.39 

-.57 

-.e2 

. 89 

1.53 

95A 

0 

L560 

L561 

76.96 

2.14 

4.40 

1 .48 

3.15 

95.26 

2.30 

3.31 

1.19 

2.05 

95T 

a 

L561 

L597 

70.63 

-4.19 

-8.63 

2.62 

5.61 

89.93 

-3.03 

-4.36 

2.71 

4.64 

95C 

u 

L59  7 

GB,  MEAN 

• 74.82 

G/SC. MEIER 

GRAND  MEAN 

■ 92.96 

G/SQ. METER 

TEST  DETERMINATIONS 

* 1( 

SD  MEANS 

• .49 

G/SG. MEIER 

SD  GF  MEANS 

- .69 

G/SQ. METER 

16  LABS  IN 

GRAND 

MEANS 

AVERAGE  SDR  - 

.47 

G/SG. METER 

AVERAGE  SDR  • 

.se 

G/SQ. METER 

TOTAL  NUMBER  eF  LAEOSATCEIES  EEPeRTINO  • 20 

Best  Values:  D24  74.9  + 0.7  grams  per  square  meter 
D25  93.0  + 1.0  grams  per  square  meter 

The  following  laboratories  were  omitted  from  the 
grand  means  because  of  extreme  test  results:  557, 

559,  561,  597. 
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REPORT  NO.  50G 


TAPPI  COLLABORATIVE  REFERENCE  PROGRAN 
ANALYSIS  195-1  TABLE  2 
GRAN  MAG  E (NASS  PER  ONIT  AREA) 
TAPPI  STANDARD  1410  OS-68 


LAB 

CODE 

F 

MEANS 

D24  D25 

CeORI INA1ES 
MAJOR  MINOS 

AVG 
R.  SDR 

VAR 

PROPERTY— -IE SI  INSTRUMENT-- -CONDITIONS 

L559 

ft 

15.31 

19.79 

-52.82 

16.76 

.39 

95A 

BASIS 

WEIGHT 

(GRANNAGE ). 

CHANDLER  ♦ PfilCE  PAPE B 

CUTTER 

L597 

ft 

■*0 .62 

89.92 

-4.6e 

2 .21 

5.12 

95C 

BASIS 

WBIGBT 

(GRANNAGE ). 

CUTTING  BOARD 

LI  62 

e 

73.94 

91  .72 

-1.51 

.17 

.96 

95K 

BASIS 

WEIGHT 

(GRANNAGE ). 

WEIGBED  AS  RECEIVED 

L558 

6 

73.98 

91.95 

-1.25 

.25 

1.34 

95A 

BASIS 

WEIGBT 

(GRANNAGE ), 

CHANDLEB  ♦ PRICE  PAPEfi 

CUTTER 

L339 

0 

74.24 

93.26 

-.02 

.65 

.35 

95  T 

BASIS 

WEIGHT 

(GRANNAGE ). 

TEMPLATE  CUT 

LI  2 1 

0 

74.43 

92.76 

-.37 

.24 

1.42 

95  B 

BASIS 

WEIGHT 

(GRANNAGE ). 

C6NC0EA  CUTTER 

L297 

0 

74.67 

93.23 

. 16 

.27 

.34 

95C 

BASIS 

WEIGHT 

(GRANNAGE ). 

CUTTING  BOARD 

L560 

0 

74.69 

92.39 

-.57 

-.16 

1.15 

95A 

BASIS 

WE  IGHT 

(GRANNAGE ). 

CHANDLER  ♦ PRICE  PAPER 

CUTTER 

L378 

0 

74.74 

91  .97 

-.91 

-.41 

1 .30 

95  E 

BASIS 

WEIGHT 

(GRANNAGE ), 

GUILLOTINE  TYPE  CUTTER 

L100 

0 

74.75 

93.60 

.52 

.37 

.95 

95C 

BASIS 

WEIGHT 

(GRANNAGE  >. 

CUTTING  BOARD 

L21  3 

e 

74  .96 

92.82 

-.06 

-.19 

1.20 

95F 

BASIS 

WEIGHT 

(GRANNAGE ). 

FOUR-SQUARE  CUTTER 

L44  2 

0 

75.04 

93.12 

.25 

-.11 

.72 

95  K 

BASIS 

WEIGHT 

(GRANNAGE ). 

WEIGBED  AS  RECEIVED 

L392 

0 

75.05 

94.00 

1.02 

.30 

.73 

951 

BASIS 

WEIGHT 

(GRANNAGE ), 

TEMPLATE  CUT 

L249 

0 

75.16 

93.52 

.65 

- . 03 

1.00 

951 

BASIS 

WEIGHT 

(GRANNAGE ), 

INGENTO  PAPER  CUTTER 

L28  0 

0 

75.24 

93.85 

.58 

.06 

.85 

951 

BASIS 

WEIGHT 

(GRANNAGE ), 

TEMPLATE  CUT 

L344 

0 

75.38 

93.43 

.68 

-.27 

.54 

951 

BASIS 

WEIGHT 

(GRANNAGE 1. 

TEMPLATE  CUT 

L274 

0 

75.40 

92  .50 

-.13 

-.73 

1 .20 

95B 

BASIS 

WEIGHT 

(GRANNAGE ). 

CCNCCBA  CUTTER 

L305 

0 

75.49 

93.27 

.59 

-,«4 

1 .94 

95T 

BASIS 

WE  IGHT 

( GRANNAGE  >, 

TEMPLATE  CUT 

L56 1 

« 

76.96 

95  .26 

2.04 

-.76 

2.60 

951 

BASIS 

WEIGHT 

(GRANNAGE ), 

TEMPLATE  CUT 

L55  7 

ft 

90.94 

78.40 

-4.56 

-21 .15 

5.25 

95A 

BASIS 

WEIGHT 

(GRANMAGE ). 

CHANDLER  ♦ PRICE  PAPER 

CUTTER 

GMEANS: 

74. e2  92.96 
95%  ELLIPSE: 

2.18 

1.01 

1 .00 
»ITH 

GAMMA  - 61  DEGREES 

50 


G/SQ. METER 

92.0  93-0  94.0  95. 


GRRMMRGE  ( MRSS  PER  UNIT  RRER  ) 

SAMPLE  024  = 74.8  G/SQ. METER  SAMPLE  D25  = 93.0  G/SQ. METER 


o 


LQ  +,X.«  NOT  IN  GRAND  MEANS 
OvJ 

O ANALYSIS  T95-1 

LU 

Q_ 


CL 

CO 


O 


O 


O 


O 


O 


O 


O 


O 


O 


O 

CD 


O 


O 


o 


o 

o 


o 


o 


SRMPLE  D24 


72.5 


73.5  74.5 

G/SQ. METER 


75.5 


76.5 


77-5 
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REPORT  N0.  5 0G 


TAFPI  COLLABORATIVE  REFERENCE  PROGRAM 


NOVEMBER  1977 


S OR  MART  TABLE 


SAMPLE 

GRAND 

SC  OF 

AVER 

REPL 

LABS 

LABS 

REPL 

TEST  METBGD 

CODE 

MEAN 

MEAN 

SDR 

CRP 

INCL 

PARTIC 

TAPPI 

REPEAT 

REPRflD 

AIR  RESISTANCE,  GURLEY 

B37 

19.1 

1.1 

1.6 

10 

54 

60 

10 

1.4 

2.9 

T40-1 

GURLEY  UNITS 

B27 

28.6 

1.6 

1.6 

l.« 

4.5 

AIR  RESISTANCE,  SHEFFIELD 

B 37 

150.2 

7.3 

10.1 

10 

34 

39 

10 

8.  8 

20.3 

T40-2 

SHEFF.  UNITS 

B27 

100.5 

5.0 

4.3 

3.  7 

13.8 

AIR  RESISTANCE,  GURLEY  HG  FLOTATION 

B47 

1489. 

2C6. 

340. 

10 

17 

17 

10 

298. 

572. 

T41-I 

SEC/10  CC 

B73 

1249. 

209. 

516. 

452, 

580. 

SMOJflTBNESS. 

PARKER  PRINT  SURP 

B44 

5.69 

.23 

.10 

10 

7 

7 

10 

.09 

.64 

T44-1 

MICRONS 

Jll 

4.82 

.19 

.17 

.15 

.53 

SMOOTHNESS. 

SBEFFIELD 

B44 

260.1 

10.0 

9.3 

15 

87 

89 

10 

8.1 

28. 1 

T45-1 

SHEFF.  UNITS 

Jll 

137.8 

6.2 

10.7 

9.3 

18.1 

SMOOTHNESS, 

BEK  K 

B44 

13.79 

1.52 

.72 

15 

10 

15 

10 

.63 

4.24 

T45-2 

BEKK  SECONDS 

J1  1 

32.02 

3.15 

3.78 

3.31 

8.94 

SMOOTHNESS, 

BENDTSEN 

B4  4 

429. 

15. 

36. 

10 

7 

11 

10 

32. 

42  . 

T47-1 

ML/M  IN 

Jll 

162. 

5. 

22. 

19. 

15. 

KAN  INK  AHSeRFTION 

E80 

24.6 

3.7 

.9 

4 

9 

9 

4 

1.2 

10.3 

T56-1 

KAN  UNITS 

E50 

65.3 

5.3 

.5 

. 8 

14.8 

PH,  COLD 

E47 

8.113 

.261 

.087 

5 

6 

8 

2 

.171 

.736 

T57-1 

PH  UNITS 

J 1 3 

7.274 

.173 

.059 

.115 

.488 

PH,  HOT 

E47 

9.03 

.26 

.10 

5 

7 

8 

2 

.19 

. 74 

T57-2 

PH  UNITS 

J 1 3 

8.15 

.47 

.10 

.19 

1.32 

OPACITY,  E1L 

TYPE.  85*  EACKING 

E40 

96.12 

.29 

.21 

10 

74 

91 

5 

.26 

.82 

TCO-1 

PERCENT 

B29 

94.66 

.38 

.25 

.32 

1 . 08 

OPACITY,  BAL 

TYPE,  PAPER  EACKING 

E40 

96.16 

.22 

.15 

10 

8 

10 

5 

.19 

.62 

T60-2 

PERCENT 

B25 

95.94 

.23 

.15 

.18 

.64 

OPACITY,  ELBE  F E € TYPE,  PAPER  BACKING 

E40 

96,74 

.15 

.10 

10 

12 

13 

5 

.13 

.42 

T60-3 

PERCENT 

B25 

96 .66 

.17 

.11 

.13 

.40 

BLUE  REFLECTANCE.  DIRECTIONAL 

E41 

82.80 

.23 

.33 

8 

20 

45 

6 

.38 

.67 

T65-1 

PERCENT 

J3  3 

68.21 

.32 

.16 

.18 

.89 

BLUE  REFLECTANCE.  DIFFUSE.  WITH  TRAP 

E41 

81.72 

.67 

.27 

8 

17 

19 

6 

.31 

1 . 85 

T65-2 

PERCENT 

J33 

67.8  1 

.63 

. 1 1 

.13 

1.74 

BLUE  REFLECTANCE.  DIFFUSE.  NC  TRAP 

E41 

81  .90 

.76 

.22 

8 

12 

14 

6 

.25 

2.  1 1 

T65-3 

FERCENT 

J33 

68.66 

.81 

.12 

.14 

2.23 

SPECULAR  GLOSS,  75  DEGREE 

E57 

84.4 

1 .4 

1.2 

10 

47 

51 

5 

1.5 

4.1 

T75-1 

GLOSS  UNITS 

J 1 9 

4e.6 

2.2 

1.3 

1.6 

6.2 

TH/ICKNESS  (CALIPER) 

n 1 2 

2.868 

.oei 

.065 

10 

63 

77 

10 

.057 

.225 

T90-1 

MILS 

B26 

5.491 

.120 

.100 

.088 

.333 

GRAMMAGE  (MASS  PER  UNIT  AREA) 

D24 

74.82 

.49 

.47 

10 

16 

20 

3 

.75 

1.40 

T95-1 

G/SQ.MFTEB 

D25 

92.96 

.69 

.58 

.93 

2.  00 
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